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1.0 GENERAL 

1.1 SCOPE AND PURPOSE.  This site-specific Health and Safety Plan (HASP) has 
been prepared in conformance with the ABB Environmental Services, Inc. (ABB-ES) 
generic HASP developed under the Comprehensive Long-Term Environmental Action, 
Navy (CLEAN) District I contract (CLEAN HASP) and is intended to meet the require-
ments of 29 Code of Federal Regulations (CFR) Part 1910.120, As such, the site-
specific HASP addresses those activities associated with field operations for this 
project. 	Compliance with this HASP is required for all ABB-ES personnel, 
contractor personnel, or third parties entering the site. 

1.2 PROJECT PERSONNEL.  This section describes the project personnel and their 
general responsibilities for the project. 

1.2.1 Task Order Manager  The Task Order Manager (TOM) is the individual with 
overall project management responsibilities. Those responsibilities as they 
relate to health and safety include provision for the development of this 
site-specific HASP, the necessary resources to meet requirements of this HASP, 
the coordination of staff assignments to ensure that personnel assigned to the 
project meet medical and training requirements, and the means and materials 
necessary to resolve any health and safety issues that are identified or that 
develop on the project. 

1.2.2 Field Operations Leader 	The Field Operations Leader (FOL) has vested 
authority from the TOM to carry out day-to-day site operations. 

1.2.3 Health and Safety Manager  The Health and Safety Manager (HSM) has final 
authority over health and safety issues that are not resolved at the site or 
through the Health and Safety Supervisor (HSS) and has overall responsibility for 
ensuring that the policies and procedures of this HASP are implemented by the 
Health and Safety Officer (HSO). The HSM may delegate additional functions to 
the regional HSS. 

1.2.4 Health and Safety Supervisor  The HSS is the health and safety professional 
serving as the ABB-ES HSM's designee for this project. As such, the HSS will be 
responsible for (1) approval of the individual chosen to serve as the site HSO 
for this field operation, (2) review and approval of site-specific HASPs developed 
by the HSO as well as any significant changes made over time to the site HASP, 
(3) oversight of the daily efforts of the HSO, (4) resolution of site disputes 
involving health and safety issues, and (5) implementation of the HASP by the HSO. 
The HSS will notify the HSM of any stop-work orders issued by an HSO. 

1.2.5 Health and Safety Officer  The HSO will have at least an indirect line of 
reporting to the HSM through the HSS for the duration of his or her assignment 
as project HSO. The HSO is responsible for developing and implementing this 
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate 
all accidents, illnesses, and incidents occurring onsite. The HSO will also 
conduct safety briefings and site-specific training for onsite personnel. As 
necessary, the HSO will accompany all U.S. Environmental Protection Agency 
(USEPA), Occupational Safety and Health Administration (OSHA), or other 
governmental agency personnel visiting an ABB-ES site in response to health and 
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for 
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updating and modifying this HASP as site or environmental conditions change. 
Additional descriptions of the duties of the HSM, HSS, and HSO are provided in 
Part II, Appendix A, of the ABB-ES generic HASP dated June 1990. 

1.2.6 Field Engineers and Scientists This category includes engineers, 
scientists, and technicians who perform site reconnaissance, geophysical surveys, 
surface water and sediment sampling, soil sampling, groundwater sampling, and 
oversight for onsite subcontractors. 

1.3 TRAINING. Training is defined in Chapter 3.0 of the CLEAN program HASP dated 
March 1991. All personnel entering potentially contaminated areas at this site 
must meet the requirements of 29 CFR 1910.120. Personnel without the required 
training will not be permitted in any area with potential for exposure to toxic 
substances or harmful physical agents (i.e., in the exclusion zone). 

As indicated in Chapter 3.0 of this HASP, the contaminants of concern (COCs) known 
or suspected to be present onsite may include cadmium. OSHA requires additional 
training for workers who may come in contact with this contaminant. All workers 
with a potential for exposure to airborne cadmium must receive training in the 
cadmium standard (29 CFR 1910.1027). A record must be maintained of the contents 
of the training program. The training shall be provided prior to the start of 
the job and annually thereafter. The required topics associated with the cadmium 
standard training program can be found in Appendix A of this HASP. 

1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas 
of this site will be medically qualified for site assignment through a medical 
surveillance program outlined in Part II, Appendix C, of the ABB-ES generic HASP 
dated June 1990. Personnel who have not received medical clearance will not be 
permitted in any area with a potential for exposure to toxic substances or harmful 
physical agents (i.e., in the exclusion zone). Chapter 4.0 of the Navy CLEAN HASP 
dated March 1991 contains further information on medical surveillance programs. 

As indicated in Chapter 3.0 of this HASP, the COCs known or suspected to be 
present onsite may include cadmium and chromium. Medical surveillance in addition 
to that mentioned above is required for workers who may come in contact with these 
contaminants. Blood cadmium analyses (cadmium and zinc protoporphyrin levels) 
will be conducted before working in areas with high cadmium contaminant levels 
(potential sources of contamination [PSCs] 41, 43, and 3) or in areas with a 
potential for high cadmium levels where the work conducted could result in levels 
above the permissible exposure limit (PEL). The same analyses will be conducted 
after work at the site has been completed. Biological monitoring for chromium 
will be conducted on all personnel who have a potential to be exposed to chromium 
at levels above the action limits. This monitoring will be conducted before 
working in areas with actual or potentially high concentrations of these 
contaminants as well as after work at the site has been completed. 	More 
information on this medical surveillance can be found in Appendix B of this HASP. 
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2.0 SITE CHARACTERIZATION AND TASK ANALYSIS 

2.1 SITE HISTORY AND LAYOUT.  Naval Air Station (NAS) Jacksonville is located 
in southern Duval County approximately 9 miles south of downtown Jacksonville. 
NAS Jacksonville occupies approximately 3,800 acres on the west bank of the St. 
Johns River, which flows to the north toward downtown Jacksonville. 

Operable Unit (OU) 2 has been primarily used for NAS wastewater treatment. A 
secondary use has been for firefighting training. OU 2 soil and groundwater may 
have been impacted by operations of the wastewater treatment plant (WWTP) and 
fire-fighting exercises. Six PSCs have been identified at OU 2 and are described 
below. 

2.1.1 Former Fire-Fighting Training Area (PSC 2)  This area consists of an 
approximately 120-foot-diameter unlined circular pit. An estimated 6,000 gallons 
of fuel were burned annually. This area is currently scheduled for remediation 
and source removal. 

2.1.2 Wastewater Treatment Plant (WWTP) Sludge Disposal Area (PSC 3)  
Approximately 20,000 tons of domestic and industrial sewage sludge, reportedly 
containing metals and organic compounds, were disposed of at PSC 3 from 1962 to 
1980. The 15-acre area consists of two approximately equal parcels divided by 
an access road. No written records exist regarding quantities, locations, and 
the timing of sludge disposal in the two parcels. Some sampling has occurred in 
this area as a result of a focused remedial investigation. 

2.1.3 Pine Tree Planting Area (PSC 4)  This area originally consisted of an area 
south of the WWTP. From 1968 to 1975, this area reportedly was used for disposal 
of wastewater treatment plant sludge, asbestos, and petroleum products. Sometime 
after 1975 this area was planted with pine trees. The east to west area parallel 
to the taxiway was added to this PSC. 

2.1.4 Domestic Waste Sludge Drying Beds (PSC 41)  The domestic waste sludge 
drying beds, constructed in 1970 to receive sludge from the anaerobic digester, 
operated until 1987. The system consists of five unlined beds, each measuring 
50 by 50 feet, and received both domestic and industrial sludge. In 1987, USEPA 
classified the domestic waste sludge drying beds as a surface impoundment operated 
to treat Resource and Recovery Act (RCRA)-listed hazardous waste F006, which is 
wastewater treatment sludge from electroplating operations, and F019, which is 
wastewater treatment sludge from the chemical conversion coating of aluminum (40 
CFR 261). The domestic waste sludge drying beds were permanently removed from 
service on June 10, 1987, with the remaining sludge removed and taken to an 
authorized landfill in 1991. This area is currently scheduled for remediation 
and source removal. 

2.1.5 Industrial Waste Sludge Drying Beds (PSC 43)  The industrial waste sludge 
drying beds (PSC 43) were constructed in 1980 to dewater industrial wastewater 
treatment sludge from electroplating operations. Approximately 8,250 gallons of 
dried sludge were excavated annually from the drying beds. The USEPA classified 
the industrial waste sludge drying beds as a surface impoundment operated to treat 
RCRA-listed hazardous waste F006, which is wastewater treatment sludge from 
electroplating operations, and F019, which is wastewater treatment sludge from 
the chemical conversion coating of aluminum (40 CFR 261). The industrial waste 
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sludge drying beds were permanently removed from service in November 1988, with 
the remaining sludge removed and taken to an RCRA-authorized landfill in 1991. 
This area is currently scheduled for remediation and source removal. 

2.1.6 WWTP Effluent Polishing Pond (PSC 42)  The polishing pond was built in 1970 
to provide final clarification for approximately 2.3 million gallons per day of 
combined domestic and industrial wastewater-treated effluent, prior to 
chlorination and discharge to the St. Johns River. USEPA classified the polishing 
pond as a surface impoundment operated to treat RCRA-listed hazardous waste F006, 
which is wastewater treatment sludge from electroplating operations, and F019, 
which is wastewater treatment sludge from the chemical conversion coating of 
aluminum (40 CFR 261). The pond was permanently removed from service on May 23, 
1987, and is currently filled with water. This area is currently scheduled for 
remediation and source removal. 

2.2 TASK AND ACTIVITY DESCRIPTIONS.  The RI field sampling event will include 
the following tasks: 

site walkovers, 
topographic surveys, 
ecological inventories, 
surface soil sampling, 
subsurface soil sampling, 
sediment and surface water sampling, 
collection of geotechnical information with cone penetrometer testing 
equipment using direct push technology (DPT), 
groundwater sampling using a hydrocone, 
monitoring well installation, 
collection of groundwater samples from monitoring wells, and 
groundwater pumping test. 

The hazardous substances, risks, and protective measures identified and described 
in Chapter 3.0 apply to all these tasks. 
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3.0 HAZARD AND LEVEL OF PROTECTION EVALUATION 

3.1 HAZARDOUS SUBSTANCES.  Based on the available data, the COCs known or 
suspected to be present onsite, along with any established exposure limits for 
those substances, are listed in Tables 3-1 and 3-2. These tables contain the COCs 
common to all locations within the OU as well as a breakdown of COCs by PSC. 

3.2 SITE RISKS. 	Site risks are chemical or physical hazards that may be 
encountered when performing the tasks identified in Chapter 2.0 of this HASP. 
These potential hazards may be directly associated with the health and/or safety 
or personnel working at OU 2. A brief description of each is given below. It 
should be noted that this list may change as more information about the site is 
available. 

3.2.1 Health Hazards  Personnel maybe exposed to volatile, semivolatile, and/or 
inorganic contaminants, including cadmium and chromium. Available hazardous 
substance information forms (Chemical Hazards Response Information System [CHRIS] 
data sheets) for most COCs are contained in Appendix C of this HASP. All 
anticipated activities at this site will be conducted in unconfined areas. This 
will help minimize the chances of exposure of onsite personnel to high vapor 
concentrations of any contaminants. 

3.2.2 Safety Hazards  Safety hazards include those hazards that personnel may 
be exposed to that are unrelated to hazardous waste. These include hazards such 
as heat stress, operation of and presence around heavy equipment, lifting of 
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited 
by all personnel while conducting work around drill rigs, backhoes, and other 
heavy equipment. During hot days, personnel should take time to drink fluids and 
cool off to avoid overheating and symptoms related to heat stress. Heavy objects 
should be lifted with caution. Personnel should assist one another when moving 
heavy objects or use the appropriate equipment to accomplish these tasks. During 
all site activities, personnel should be aware of the possibility of encounters 
with poisonous snakes. 

Power substations, powerlines, underground utilities, and underground pipelines 
are to be avoided during drilling operations. 	Necessary work permits for 
activities will be obtained from the Public Works Department or the appropriate 
department (e.g., fire department). Safety hazards and methods to reduce employee 
exposure to hazardous substances is addressed in the following chapters of the 
CLEAN program HASP dated March 1991: Chapter 6.0, Personal Protective Equipment; 
Chapter 7.0, Monitoring Equipment; Chapter 9.0, Work Practices; Chapter 12.0, 
Temperature Extremes; Chapter 13.0, Decontamination; and Chapter 14.0, Emergency 
Planning. 

3.2.3 Health and Safety Assessment  Based on the available information (nature 
of the work, potential onsite chemicals and their properties, exposure limits, 
etc.), hazards associated with conducting the described fieldwork are considered 
to be moderate to low, assuming appropriate health and safety practices are 
maintained. 

HASP_0U2.JAX 
PMW.08.95 
	

3-1 



Table 3-1 
Contaminants of Concern for Operable Unit (OU) 2 

Health and Safety Plan 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Constituent Maximum' 
Reported Concentrations 

PEL/TLV Media' 

Volatile Organic Compounds (VOCs) 

Benzene 	 NA 1 Groundwater 

1,1-Dichloroethane 	 0.187 100 Groundwater 

1,1,1-Trichloroethane 	 0.014 350 Groundwater 

Tetrachloroethane 	 0.001 1 Groundwater 

Trichloroethene 	 0.045 50 Groundwater 

Tetrachloroethene 	 0.015 25 Groundwater 

Toluene 	 0.054 100 Groundwater 

Methylene chloride 	 1.3 50 Groundwater 

Methyl ethyl ketone 	 0.016 200 Groundwater 

Vinyl chloride 	 NA 1 Groundwater 

Xylene 	 NA 100 Groundwater 

Semivolatile Organic Compounds (SVOCs) 

Phenol 	 1.5 5 Groundwater 

Cresol 	 0.4 5 Groundwater 

1  Groundwater, surface, water, soil, or air. 

Notes: 	Concentrations are reported in milligrams per liter. 
PEL = permissible exposure limit. 
TLV = threshold limit value. 
NA = not applicable, 
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Table 3-2 
Contaminants of Concern for Potential Sources of Contamination (PSCs) 

2, 3, 41, 42, and 43 

Health and Safety Plan 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Constituent 
Maximum' 

Reported Concentrations 
TWA2  

mg/m3  (ppm) 
Media3  

    

PSC 2 Volatile Organic Compounds 

Ethylbenzene 	 7 	 435 (100) 	 Soil 

2-Butanone 	 24 	 590 (200) 	 Soil 

4-Methyl-2-pentanone 	 550 	 Not available 	 Soil 

Xylene 	 35 	 435 (100) 	 Soil 

PSC 2 Semivolatile Organic Compounds 

Dibenz(a,h)-anthracene 	 73 	 NA 	 Soil 

Chrysene 	 81 	 NA 	 Soil 

Pyrene 	 140 	 NA 	 Soil 

Benzo(g,h,i)-perylene 	 150 	 NA 	 Soil 

Benzo(k)fluoranthene 	 170 	 NA 	 Soil 

Indeno-(1,2,3cd)pyrene 	 170 	 NA 	 Soil 

Benzo(a)-pyrene 	 210 	 NA 	 Soil 

Benzo(b)fluoranthene 	 260 	 NA 	 Soil 

2-Methyl-naphthalene 	 11,000 	 NA 	 Soil 

Naphthalene 	 4,100 	 50 (10) 	 Soil 

PSC 2 Pesticides and Polychlorinated Biphenyls (PCBs) 

alpha-Chlordane 	 2.9 	 40.5 [skin] 	 Soil 

gamma-Chlordane 	 3.6 	 40.5 [skin] 	 Soil 

Dieldrin 	 13 	 40.25 [skin] 	 Soil 

4,4°-DDE 	 1 	 NA 	 Soil 

PSC 2 Inorganics 

Aluminum 	 3,090 	 NA 	 Soil 

Arsenic 	 0.93 	 40.010 	 Soil 

Barium 	 121 	 0.5 	 Soil 

Cadmium 	 7.2 	 40.2 	 Soil 

Chromium 	 17.6 	 0.5 	 Soil 

Copper 	 90.9 	 1.0 	 Soil 

Lead 	 133 	 0.05 	 Soil 

Manganese 	 24.3 	 1.0 	 Soil 

Mercury 	 0.1 	 0.01 	 Soil 

Zinc 	 260 	 NA 	 Soil 

PSC 2 Total Petroleum Hydrocarbons 

TRPH 	 642 	 NA 	 Soil 

PSC 3 Semivolatile Organic Compounds 

Phenol 	 230 	 19 (5) [skin] 	 Soil 

bis(2-Ethylhexyl)phthalate 	 390 	 NA 	 Soil 

Butylbenzylphthalate 	 390 	 NA 	 Soil 

Di-n-Octyl-phthalate 	 200 	 NA 	 Soil 

See notes at end of table. 
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Maximum' 
Reported 

Concentration 

TWA' 
mg/m3  (ppm) Constituent Media3  

Table 3-2 (Continued) 
Contaminants of Concern for Operable Unit (OU) 2 

Health and Safety Plan 
Naval Air Station 

Jacksonville, Florida 

PSC 2 Volatile Organic Compounds 

Ethylbenzene 	 7 	 435 (100) 	 Soil 

2-Butanone 	 24 	 590 (200) 	 Soil 

4-Methyl-2-pentanone 	 550 	 Not Available 	 Soil 

Xylene 	 35 	 435 (100) 	 Soil 

PSC 2 Semivolatile Organic Compounds 

Dibenz(a,h)anthracene 	 73 	 NA 	 Soil 

Chrysene 	 81 	 NA 	 Soil 

Pyrene 	 140 	 NA 	 Soil 

Benzo(g,h,i)perylene 	 150 	 NA 	 Soil 

Benzo(k)fluoranthene 	 170 	 NA 	 Soil 

Indeno(1,2,3cd)pyrene 	 170 	 NA 	 Soil 

Benzo(a)pyrene 	 210 	 NA 	 Soil 

Benzo(b)fluoranthene 	 260 	 NA 	 Soil 

2-Methyl-naphthalene 	 11,000 	 NA 	 Soil 

Naphthalene 	 4,100 	 50 (10) 	 Soil 

PSC 2 Pesticides and Polychlorinated Biphenyls (PCBs) 

alpha-Chlordane 	 2.9 	 40.5 [skin] 	 Soil 

gamma-Chlordane 	 3.6 	 40.5 [skin] 	 Soil 

Dieldrin 	 13 	 40.25 [skin] 	 Soil 

4,4'-DDE 	 1 	 NA 	 Soil 

PSC 2 Inorganics 

Aluminum 	 3,090 	 NA 	 Soil 

Arsenic 	 0.93 	 40.010 	 Soil 

Barium 	 121 	 0.5 	 Soil 

Cadmium 	 7.2 	 40.2 	 Soil 

Chromium 	 17.6 	 0.5 	 Soil 

Copper 	 90.9 	 1.0 	 Soil 

Lead 	 133 	 0.05 	 Soil 

Manganese 	 24.3 	 1.0 	 Soil 

Mercury 	 0.1 	 0.01 	 Soil 

Zinc 	 260 	 NA 	 Soil 

PSC 2 Total Petroleum Hydrocarbons 

TRPH 	 642 	 NA 	 Soil 

See notes at end of table. 
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Table 3-2 (Continued) 
Contaminants of Concern for Operable Unit (OU) 2 

Health and Safety Plan 
Naval Air Station 

Jacksonville, Florida 

Maximum' 
Constituent 	 Reported 

Concentration 

TWA2  
mg/m3  (ppm) 

Media3  

PSC 3 Semivolatile Organic Compounds 

Phenol 	 230 19 (5) [skin] Soil 

bis(2-Ethylhexyl)phthalate 	 390 NA Soil 

Butylbenzylphthalate 	 390 NA Soil 

Di-n-Octylphthalate 	 200 NA Soil 

PSC 3 Pesticides and Polychlorinated Biphenyls (PCBs) 

alpha-Chlordane 5.2 40.5 [skin] Soil 

gamma-Chlordane 4.9 40.5 [skin] Soil 

Dieldrin 140 40.25 [skin] Soil 

PSC 3 Inorganics 

Aluminum 3,230 NA Soil 

Arsenic 0.91 40.010 Soil 

Barium 33.1 0.5 Soil 

Cadmium 5,540 40.2 Soil 

Chromium 12,200 0.5 Soil 

Lead 1,060 0.05 Soil 

Mercury 0.25 0.01 Soil 

PSC 41 Inorganics 

Aluminum 2,560 NA Soil 

Arsenic 61.1 40.01 Soil 

Barium 451 0.5 Soil 

Cadmium 134 40.2 Soil 

Chromium 5,310 40.5 Soil 

Cobalt 20.7 0.05 Soil 

Lead 252 0.050 Soil 

Manganese 524 5 Soil 

Mercury 12.2 0.01 Soil 

Nickel 110 41 Soil 

Silver 110 0.01 Soil 

Zinc 454 NA Soil 

PSC 42 Semivolatile Organics 

Phenol 52 19 (5) [skin] Soil 

bis(2-Ethylhexyl)phthalate 1,800 NA Soil 

Butylbenzylphthalate 200 NA Soil 

Di-n-Octylphthalate 270 NA Soil 

PSC 42 Pesticides and Polychlorinated Biphenyls (PCBs) 

alpha-Chlordane 1.9 40.5 [skin] Soil 

gamma-Chlordane 1.5 40.5 [skin] Soil 

See notes at end of table. 
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Table 3-2 (Continued) 
Contaminants of Concern for Operable Unit (OU) 2 

Health and Safety Plan 
Naval Air Station 

Jacksonville, Florida 

Maximum' 
TWA 2  

Constituent Reported 
3  

Media3 
Concentration 

mg/m (ppm) 
 

Dieldrin 5.8 0.25 [skin] Soil 

PSC 42 Inorganics 

Aluminum 7,260 NA Soil 
449,000 GW 

Antinomy 30.7 0.5 GW 

Arsenic 28 40.01 GW 

Barium 2,180 0.5 GW 

Beryllium 18.9 40.0005 GW 

Cadmium 4,000 40.2 Soil 
14.6 GW 

Chromium 3,040 0.5 Soil 
445 GW 

Lead 284 0.05 Soil 
65 GW 

Manganese 460 1 GW 

Mercury 1.9 0.01 GW 

Nickel 147 41 GW 

Selenium 0.65 0.2 Soil 
4.7 GW 

Vanadium 580 NA GW 

Zinc 23.7 NA Soil 
426 GW 

Cyanide 0.58 5 Soil 

PSC 43 Inorganics 

Aluminum 7,950 NA Soil 

Barium 604 0.5 Soil 

Cadmium 223 40.2 Soil 

Chromium 47,700 0.5 Soil 

Lead 1,220 0.05 Soil 

Manganese 4,650 41 Soil 

Nickel 1,540 1 Soil 

Silver 256 0.01 Soil 

Zinc 1,130 NA Soil 

See notes at end of table. 
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Maximum' 
Reported 

Concentration 

TWA2  
mg/m3  (ppm) 

Constituent Media3  

Table 3-2 (Continued) 
Contaminants of Concern for Operable Unit (OU) 2 

Health and Safety Plan 
Naval Air Station 

Jacksonville, Florida 

'Maximum reported concentration expressed in milligrams per liter (mg/2) for water and milligrams per kilogram 
(mg/kg) for soil. 
2The most conservative of National Institute of Occupational Safety and Health (NIOSH), Occupational Safety and 
Health Administration (OSHA), or American Conference of Governmental Industrial Hygienists (ACGIH) permissible 
exposure limit/threshold limit value (taken from the NIOSH Pocket Guide to Chemical Hazards, June 1990). 
3Groundwater, surface, water, soil, or air. 
4Considered to be an occupational carcinogen by NIOSH. 

Notes: mg/m3  = milligrams per cubic meter. 
ppm = parts per million. 
PSC = potential source of contamination. 
NA = not available. 
GW = groundwater. 
DDE = dichlorodiphenyldichloroethene. 
TRPH = total recoverable petroleum hydrocarbons. 
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3.3 PROTECTIVE MEASURES. The following are the protective measures that will 
be used at the site when feasible. These include engineering controls and 
appropriate levels of personal protection. 

3.3.1 Engineering Controls Engineering controls will be used whenever feasible 
and will include methods to minimize dust exposure whenever appropriate. 
Engineering controls are described in more detail in Chapter 5.0 of the CLEAN 
program HASP dated March 1991. 

3.3.2 Levels of Protection Because OU 2 is a conglomeration of several PSCs, 
the levels of protection may vary depending on the location and type of work. 
At PSCs 41, 42, 43, and 3 the initial level of protection is level D protection 
and modified level D protection for nonintrusive and intrusive activities, 
respectively. Modified level D protection is level D protection with the addition 
of a Tyve0 suit. Modified level D does not include respiratory protection. 
Paper Tyveke" may be used to fulfill this requirement. At PSCs 2 and 4, the 
initial level of protection is level D protection for all activities. 

These levels of protection will only be used when the following is true: (1) the 
atmosphere contains no unknown hazard, i.e., all atmospheric contaminants have 
been positively identified, (2) all potential airborne contaminants can be 
monitored, and (3) work functions preclude splash, immersion, or the potential 
for unexpected inhalation or contact with hazardous levels of any chemical. 
Higher levels of personal protection will be used as dictated by conditions 
discovered in the field and as directed by the HSO. Guidance on selection of the 
level of personal protection is provided in Paragraph 3.4.1.2 of this HASP and 
in Chapter 6.0 of the CLEAN program HASP dated March 1991. 

3.4 MONITORING. It is intended that real-time monitoring instrumentation will 
be used to monitor the work environment to determine the appropriate level of 
protection for the site team. (Real-time monitoring instrumentation refers to 
instruments that allow for instantaneous readings.) Additionally, both historical 
and current maximum soil concentrations will be used as a criterion for 
determining the appropriate level of protection as information is available. 
Monitoring will include, but is not limited to, air sampling and personal 
monitoring. 

3.4.1 Air Sampling To the extent feasible, the presence of airborne contaminants 
will be evaluated through the use of direct reading instrumentation. Information 
gathered will be used to evaluate the adequacy of the levels of protection being 
used at the site, and may be used as the basis for upgrading or downgrading the 
levels of protection in conformance with action levels provided in this HASP and 
at the direction of the site HSO. 

3.4.1.1 Air Sampling Equipment The following air sampling equipment will be 
used, as required, at all PSCs associated with OU 2 during the Remedial 
Investigation (RI). All calibration and maintenance will occur in accordance with 
the manufacturers' specifications or Chapter 7.0 of the CLEAN HASP dated March 
1991. 

1. flame ionization detector (FID) 
2. Draeger pump with benzene tubes 
3. respirable dust meter (RDM) 
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4. lower explosive limit (LEL/02) meter 

A HeathTechTM  total organic vapor analyzer (OVA) equipped with an FID will be used 
to detect volatile organic compounds (VOCs) present in the atmosphere. This 
instrument is commonly used onsite to estimate the presence of VOCs for purposes 
of personnel protection, well screen placement, and selection of samples for 
further analyses. 

A Draeger pump is a bellows-type pump used to draw a known volume of air through 
a colorimetric detector tube. 	The contaminant in the air reacts with the 
indicator chemical, producing a stain the length of which is proportional to the 
contaminants concentration. Based on the known and suspected COCs, at a minimum, 
benzene colorimetric tubes will be available for use during the RI. 

An RDM will be used at the site in areas where semivolatile contamination and dry 
dusty conditions exist. This instrument will be used to help determine the 
presence of airborne particulates that may contain harmful concentrations of COCs. 

An LEL/02  meter monitors for combustible gases and oxygen. It can be used to 
determine if an area contains concentrations of combustible gases or a depletion 
of oxygen. The instrument readings are the percentage of the lower explosive 
limit (LEL) and the percentage of oxygen. 

3.4,1.2 Guidance for Selecting Level of Protection During the RI, work will be 
performed at all six PSCs. As a result, the levels of protection may vary 
depending on the location and type of work. Below is a guide for determining the 
level of protection necessary for the tasks anticipated at OU 2. The equipment 
mentioned above will be used to monitor the work areas, particularly the breathing 
zones, of all personnel. Additionally, some special precautions and action levels 
are provided, based on the location of the work. These guides may be used as the 
basis for upgrading from the protection levels specified in Subsection 3.3.2. and 
may also be used as the basis for downgrading from an elevated level of 
protection. Any changes in level of protection should be done in accordance with 
this guide and under the direction of the HSO. 

Protection from VOCs: At any location within OU 2, if the OVA detects a steady 
measurable quantity of organic vapors above background at the source, upgrade to 
modified Level D. If the OVA detects a steady measurable quantity of organic 
vapors above background in the breathing zone, begin monitoring with a benzene 
0.5/c draeger tube. If the benzene tubes indicate benzene concentrations are 

0,5 part per million (ppm), an upgrade to level C protection is required. If 
the benzene tube indicates benzene concentrations are < 0.5 ppm, continue work 
at modified level D protection. If the benzene concentrations are < 0.5 ppm, but 
the OVA reads between 25 and 170 ppm, upgrade to Level C. 	If benzene 
concentrations exceed 10 ppm in the breathing zone, Level B is required. 

Protection from Semivolatiles: The RDM will be at the site in areas where 
semivolatile contamination and/or dry dust conditions exist. In areas where there 
are no elevated levels of cadmium or chromium, upgrade to level C will occur if 
the RDM reads 	2.5 milligrams per cubic meter (mg/m3). 

Protection from Cadmium: 	In areas (PSC 42, 43, and 3) where elevated levels 
of cadmium, above the PEL, are known or are suspected to be present, an upgrade 
to level B protection is required when the RDM readings reach or exceed 45 mg/m3, 
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specifically at PSCs 3 and 42. This PPE upgrade to level B is required because 
at this dust level there is a potential for cadmium levels to exceed the OSHA 
maximum use concentration of 0.25 mg/m3  for cadmium when using a full face 
cartridge respirator (i.e., there would be a potential for cadmium breakthrough 
if level C protection were used at this dust level). This is based on maximum 
cadmium levels found of 5,540 milligrams per kilogram (mg/kg) at PSC 3. The 
formula to calculate the action limit from Level C protection to Level B 
protection is as follows: 

0.25 mg/m3  x 1,000,000 parts 	(maximum concentration in soil) = action limit 

(mg/m3)  

The action levels calculated above include all contaminants at the site. If the 
dust monitor indicates dust is present at greater than or equal to 5 mg/m3, the 
field team will withdraw from the site. 

If cadmium concentrations are above 250 ppm in the soil, there is a potential for 
breathing zone levels to exceed the OSHA action limit of 0.0025 mg/m3  based on 
the planned activities and conditions at the site. If historical analytical data 
indicate specific sampling locations have a potential to exceed this value or if 
these conditions are encountered during the sampling event, the HSO should contact 
the HSS and upgrade from level D protection to level C protection. Level C 
protection may be required as the initial level when working in an area with high 
cadmium levels or a potential for high cadmium contamination. 

Protection from chromium: 	In areas (PSCs 42, 43, and 3) where elevated 
concentrations of chromium are known or are suspected to be present, an upgrade 
to level B protection is required when dust readings reach or exceed 524 mg/m3, 
specifically at PSC 43. 	This upgrade from level C protection to level B 
protection is required because at this dust level there is a potential for 
chromium levels to exceed the OSHA maximum use concentration when using a full 
face cartridge respirator (i.e., there would be a potential for chromium 
breakthrough if level C protection were used at these dust levels). This is based 
on the maximum chromium levels found at PSC 43 of 47,700 mg/kg. This action level 
is calculated using the following formula: 

25 mg/m3  x 1,000,000 	(maximum concentration in soil) = action limit (mg/m3) 

If chromium levels in the soil are above 25,000 ppm, there is a potential for 
breathing zone levels to exceed the OSHA action limit of 0.25 mg/m3  based on the 
planned activities and conditions at the site. If historical analytical data 
indicate specific sampling locations have a potential to exceed this value or if 
these conditions are encountered during the sampling event, the HSO should contact 
the HSS of the action limit and upgrade from level D protection to level C 
protection. Level C protection may be required as the initial level when working 
in an area with high chromium levels or a potential for high chromium 
contamination. 

Protection from combustible gases and oxygen depletion: The LEL/02  meter will 
be used at the site in areas where there is a potential for combustible gases to 
be present. If the LEL/02  meter indicates combustible gases are at 10 percent 
of the LEL, only nonsparking tools should be used. If the meter indicates 
combustible gases are at 	20 percent of the LEL, all work should stop and all 
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personnel should evacuate the site. Additionally, if oxygen levels are < 19.5 
percent, an upgrade to level B protection is required. 

3.4.1.3 Guidance for Selecting Levels of Protection at the Specific PSCs 
Following is a breakdown of the levels of protection based on the specific 
location of the activities. This breakdown should be used in conjunction with 
the above information. At no time should any change in the level of protection 
occur without notifying the HSO. 

Levels of protection for work at PSC 43 

Level D is acceptable if: 

• the work is nonintrusive, 
• the FID reads less than or equal to background at the source and < 25 ppm 

in the breathing zone, and 
• the benzene 0.5/c Draeger tube reads < 0.5 ppm, or 
• the RDM reads < 1.23 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 

Modified Level D is required if: 

• the work is intrusive (level D is acceptable if the work is nonintrusive), 
• the FID reads < or = 25 ppm, and 
• the benzene 0.5/c Draeger tube reads < or equal to 0.5 ppm, or 
• the RDM reads < 1.23 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 

Level C is required if: 

• the FID reads between 25 and 170 ppm, and/or 
• the benzene 0.5/c Draeger tube reads between 0.5 and 10 ppm, 
• the RDM reads ?: 1.23, or 
• the LEL/02  meter reads > 19.5 percent. 

Level B is required if: 

• the FID reads 	170 ppm, or 
• the benzene Draeger tube reads 0.5/c 	10 ppm, or 
• the RDM reads L- 532 mg/m3, or 
• the LEL/02  meter reads < 19.5 percent. 

In addition, stop work and evacuate the site if: 

• the RDM reads > 5 mg/m3, 
• the LEL/02  meter reads 	20 percent. 
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Levels of protection for work at PSCs 2, 4, and 41 

Level D is acceptable if: 

• the FID reads less than or equal to background at the source, and 
• the benzene 0.5/c Draeger tube reads < 0.5 ppm, or 
• the RDM reads < 2.5 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 

Modified Level D is required if: 

• the FID reads > background at the source but < 25 ppm in the breathing 
zone, and 
• the benzene 0.5/c Draeger tube reads < or equal to 0.5 ppm, or 
• the RDM reads < 2.5 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 

Level C is required if: 

• the FID reads between 25 and 170 ppm, and/or 
• the benzene 0.5/c Draeger tube reads between 0.5 and 10 ppm, 
• the RDM reads a 2.5 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 

Level B is required if: 

• the FID reads a 170 ppm, or 
• the benzene 0.5/c Draeger tube reads a 10 ppm, or 
• the LEL/02  meter reads < 19.5 percent 

In addition, stop work and evacuate the site if: 

• the RDM reads > 5 mg/m3, 
• the LEL/02  meter reads a 20 percent. 

Levels of protection for work at PSCs 3 and 42 

Level D is acceptable if: 

• the work is nonintrusive, 
• the FID reads less than or equal to background at the source but < 25 ppm 

in the breathing zone, and 
• the benzene 0.5/c Draeger tube reads < 0.5 ppm, or 
• the RDM reads < 0.21 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 
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Modified Level D is required if: 

• the work is intrusive (level D is acceptable if the work is nonintrusive), 
• the FID reads < or = 25 ppm, and 
• the benzene 0.5/c Draeger tube reads < or equal to 0.5 ppm, or 
• the RDM reads < 0.21 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 

Level C is required if: 

• the FID reads between 25 and 170 ppm, and/or 
• the benzene 0.5/c Draeger tube reads between 0.5 and 10 ppm, 
• the RDM reads 	0.21 mg/m3, or 
• the LEL/02  meter reads > 19.5 percent. 

Level B is required if: 

• the FID reads ?: 170 ppm, or 
• the benzene 0.5/c Draeger tube reads 	10 ppm, or 
• the LEL/02  meter reads < 19.5 percent. 

In addition, stop work and evacuate the site if: 

• the RDM reads > 5 mg/m3, or 
• the LEL/02  meter reads 	20 percent. 

3.4.2 Personal Monitoring  Personal monitoring will be undertaken to characterize 
the personal exposure of high risk employees to the hazardous substances they may 
encounter onsite. Personal monitoring will be conducted on a representative basis 
at PSCs 42, 43, and 3. Personnel who conduct a high risk work task will be noted 
in field logs. This subsection gives a description of the personal monitoring 
equipment that may be used as well as a guide for monitoring for cadmium and 
chromium. Additional information concerning personal monitoring, if required, 
is provided in Section 7.2 of the CLEAN program HASP dated March 1991. 

3.4.2.1 Personal Monitoring Equipment The following personal monitoring 
equipment will be used at the site. Use, maintenance, and calibration of this 
equipment will be done in accordance with the manufacturers' specifications. 

• Gillian pump, with 37-millimeter (mm), three-piece, 0.8-micron, mixed 
cellulose-ester acetate (MCE) filter cassettes 

• thermoluminescent dosimetry body badges, to be used by workers as 
required 

3.4.2.2 Guidance for Personal Monitoring for Cadmium and Chromium As indicated 
in Chapter 2.0 of this HASP, the COCs known or suspected to be present onsite may 
include cadmium and chromium. Below is a description of personal monitoring 
required based on these specific COCs. These guidelines should be followed when 
working in areas where these COCs are known or suspected to be present. 

Monitoring for Cadmium Personal monitoring will be undertaken to characterize 
the worker's exposure to cadmium. This will be done by monitoring representative 
employees for cadmium. Employee selection will be based on work task and duration 
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of exposure. Sampling and analysis will be done in accordance with National 
Institute of Occupational Safety and Health (NIOSH) methodology and is summarized 
in Appendix D of this HASP. The HSS and HSM should be contacted prior to 
sampling. 

Monitoring for Total Chromium 	Personal monitoring will be undertaken to 
characterize the worker exposure to chromium. This will be done by monitoring 
representative employees for chromium. Employee selection will be based on work 
task and duration of exposure. Sampling and analysis will be done in accordance 
with NIOSH methodology and is summarized in Appendix D of this HASP. The HSS and 
HSM should be contacted prior to sampling. 

3.5 PERSONAL PROTECTIVE EQUIPMENT (PPE). The level of personal protection will 
be determined based on the criteria previously defined in Sections 3.3 and 3.4 
of this HASP. A description of the basic composition of the generally recognized 
protective ensembles can be found in Appendix E of the ABB-ES generic HASP dated 
June 1990. The specific components for any of the defined levels of protection 
will be selected using that appendix as a guide. Additionally, the specific site 
hazards and conditions may require the use of specific equipment. This equipment 
may included respirators and other PPE. A description is given below. 

3.5.1 Respirators All workers who wear a cartridge respirator must have been 
fit-tested within the last year. Fullface cartridge respirators with a high 
efficiency particulate air (HEPA) dust filter will be used if there is a potential 
for cadmium levels to be above the action limits previously defined in Section 
3.4. If, in addition to cadmium, organics are present at levels that require an 
upgrade to level C protection, cartridges capable of filtering both cadmium and 
organics (e.g., [GMC-H] type cartridges) will be used. 

Fullface, cartridge respirators with an HEPA dust filter will be used if there 
is a potential for chromium levels to be above the action limit previously defined 
in Section 3.4. If, in addition to chromium, organics are present at levels that 
require an upgrade to level C protection, cartridges capable of filtering both 
chromium and organics (e.g., GMC type cartridges) will be used. 

3.5.2 Other PPE Specific locations and tasks may require the use of distinctive 
PPE appropriate for that task. These may include, but are in not limited to, 
coveralls, gloves, steel-toed boots, boot covers, hard hats, escape masks, face 
shields, two-way radios, protective eyewear, and snake guards. 	Specific 
components for any level of protection will be selected based on a full assessment 
of the potential site and activity hazards. 

3.6 RECORD KEEPING. Below is a breakdown of records that will be kept for onsite 
personnel and activities. These include, but are not limited to, personnel 
documentation, onsite monitoring, and day-to-day records. All records will be 
made available to associates upon request. 

3.6.1 Personnel Documentation Documentation of the following is required for 
all onsite personnel: 

• personal training including all training outlined in 29 CFR 1910.120, 
• personal training including all training outlined in 29 CFR 
1910.1027, 
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• medical surveillance including that outlined in Section 1.4, and 
• respirator fit testing. 

NOTE: The employer must certify that the employees have been trained and fit-
tested by providing a certification record of the above. Additionally, within 
15 days of request, the medical surveillance records must be made available to 
the employee. 

3.6.2 Onsite Monitoring  A copy of any monitoring should be kept by the HSO. 
The HSM is required to maintain records of all cadmium monitoring conducted. 
Therefore, a copy of the results of the monitoring will be sent to the HSM. In 
addition to the results, the following information must be provided. 

A. Dates, number, duration, location, and results of each of the samples 
taken must be recorded. Included with this must be a description of the 
sampling procedures used to determine representative employee exposure 
where applicable. 

B. A description of the sampling and analytical methods used and evidence 
of their accuracy will be recorded. 

C. The type of respiratory protective devices worn, if any, will be 
recorded. 

D. The name, social security number, company, and job classification of 
all employees (or subcontractors) represented by the sample will be 
recorded. 

E. The environmental variables that could affect the measurement of employee 
exposure (e.g., cold weather, frozen ground, no wind, warm day, dry soil, 
or windy) will be recorded. 

NOTE: These records will be maintained for the duration of employment plus 20 
years, or for 40 years (whichever is longer). Medical surveillance records will 
also be maintained for the same duration. 

3.6.3 Day-to-Day Record Keeping  A record of day-to-day activities should be kept 
by the HSO. This may include, but is not limited to, the following: 

• health and safety audit forms, 
• summaries of health and safety meetings, 
• HSO checklists for field operations, 
• Medical Safety Data Sheets (MSDS) for onsite chemicals, 
• OSHA's job safety and health protection notice, 
• ABB-ES' daily health and safety audit form, and 
• accident report forms. 

In addition, a copy of the appropriate and required documentation will be provided 
to the HSS and HSM. 
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4.0 SITE CONTROL 

4.1 ZONATION. 	The general zonation protocols that should be employed at 
hazardous waste sites are described in Chapter 8.0 of the CLEAN program HASP dated 
March 1991. Due to the nature of the work and the properties of the potential 
chemicals found onsite, typical stationary exclusion, contamination reduction, 
and support zones are not necessary or practical at all locations. Therefore, 
where appropriate, a "floating" exclusion zone in the perimeter of the sampling 
site will be established to eliminate access to the area by individuals not 
working on the project or involved in the assessment work. The perimeter will 
be at least 30 feet in radius and moved accordingly as the assessment points are 
moved. 

Zonation for waste sites and "floating" decontamination stations are described 
in the ABB-ES generic HASP in Part II, Appendix G and Appendix L. A stationary 
small equipment decontamination area will be established adjacent to the field 
trailer. A diagram of the decontamination pad is provided in the OU 2 field 
sampling plan. The purpose of the decontamination pad is to provide a central 
area for the decontamination of field sampling equipment, vehicles, and large 
field equipment (tractors, drill rigs, trucks, etc.). 

4 . 2 COMMUNICATIONS.  When radio communication is not used, the following air horn 
signals will be employed. 

HELP 
	

three short blasts ( 	. ) 

EVACUATION 
	

three long blasts 	 _ 	) 

ALL CLEAR 
	

alternating long and short blasts 
	

( _ • 	• ) 

The air horn will be kept in the exclusion zone or support zone. 	Site 
communication and work practices are discussed in more detail in Part II, Appendix 
H of the ABB-ES generic HASP dated June 1990. 

4.3 WORK PRACTICES.  General work practices to be used during the OU 2 RI 
activities are described in Chapter 9.0 of the CLEAN program HASP dated March 
1991. Furthermore, workers will be expected to adhere to the established safe 
work practices for their respective specialties and trades. Weather conditions, 
protective gear, and peripheral activities can make the need for caution more 
acute. All work at OU 2 will be conducted according to these established 
protocols and guidelines for the safety and health of all involved. Specific work 
practices necessary for this project or those that are of significant concern are 
described below. 

Work and sampling will be conducted in level D or modified level D clothing 
and equipment, unless site-specific conditions are discovered that require 
a higher level of personal protection. 

In any unknown situation, always assume the worst conditions and plan 
accordingly. 
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Smoking, eating, or drinking in the work area and before decontamination will 
not be allowed. 

Avoid overexertion and heat stress. Work breaks should be planned to 
prevent stress-related accidents or fatigue. All guidelines outlined 
in Chapter 12.0 of the CLEAN program HASP should be followed. 

Personnel must be aware that chemical contaminants may mimic or enhance 
symptoms of other illnesses or intoxication, Avoid excess use of 
alcohol or working while ill during the field investigative assignment. 
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5.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the site will be 
subject to decontamination, which will take place in the contamination reduction 
zone. 	The decontamination areas will consist of either the "fixed" 
decontamination station located onsite for work conducted at OU 2 and/or the 
"floating" decontamination stations as needed. General decontamination practices 
are described in Chapter 13.0 of the CLEAN program HASP and in Part II of the 
site-specific HASP in Appendix L. 

5.1 PERSONNEL DECONTAMINATION.  All personnel leaving the investigation area are 
subject to decontamination. The decontamination procedures required will be 
determined by the nature and level of contamination found at the sites. At a 
minimum, site personnel will remove loose soil from boots and clothing before 
leaving the site. 

All workers MUST shower at the end of the workday if there is a potential for 
cadmium levels to be above the PEL or if level C protective equipment is required 
because of the cadmium concentrations. In the event that personal garments are 
potentially contaminated with materials that contain cadmium, these garments will 
be bagged and disposed of as described in Section 5.2. In addition, more thorough 
decontamination procedures will be observed as dictated by site conditions. 

5,1.1 Small Equipment Decontamination  Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and by placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleaned between 
sampling events. All equipment that is taken out of the exclusion zone of an area 
where there is a potential for cadmium levels to be elevated will be labeled as 
follows: "DANGER. CONTAINS CADMIUM. CANCER HAZARD. AVOID CREATING DUST. CAN 
CAUSE LUNG AND KIDNEY DISEASE." Small equipment decontamination is described in 
more detail in Chapter 3.0 of the CLEAN program HASP dated March 1991. 

5.1.2 Heavy Equipment Decontamination  Drilling equipment will be protected from 
contamination as much as possible by placing the equipment on plastic sheeting, 
not the ground. The drill rig and associated drilling equipment will be cleaned 
with high pressure water or high pressure steam followed by a soap and water wash 
and rinse. Loose material will be removed by brush. The person performing this 
activity will be at the level of protection used during the field investigation. 
Heavy equipment decontamination is described in more detail in Chapter 13.0 of 
the CLEAN program HASP. 

5.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. 	All disposable 
protective gear, decontamination fluids (for both personnel and equipment), and 
other disposable materials will be disposed of at the site. Disposable material 
(e.g., gloves and Tyvele" suits) will be bagged and disposed of properly. All PPE 
possibly contaminated with cadmium will bear the following label: 	"DANGER. 
CONTAINS CADMIUM. CANCER HAZARD. AVOID CREATING DUST. CAN CAUSE LUNG AND KIDNEY 
DISEASES." 	Collection and disposal of decontamination products are described 
in more detail in Chapter 13.0 of the CLEAN program HASP. 
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6.0 EMERGENCY AND CONTINGENCY PLAN 

This chapter identifies emergency and contingency planning that has been undertak-
en for operations at this site. Most Sections of the HASP provide information 
that would be used under emergency conditions. General emergency planning 
information is addressed in Chapter 14.0 of the CLEAN HASP and in Part II, 
Appendix M of the ABB-ES HASP. The following subSections present site-specific 
emergency and contingency planning information. 

6.1 EMERGENCY MEDICAL SERVICES AND FIRST AID.  Prior to beginning the RI, contact 
will be made with the local medical facilities to ensure that emergency department 
physician coverage, decontamination capabilities, and available medical 
specialists will be available. 	The hospital will also be briefed on the 
availability of personnel health data and technical support through Environmental 
Medical Resources, Inc. 

Any personnel injured onsite will be rendered first aid as appropriate and 
transported to competent medical facilities for further examination and/or 
treatment. The preferred method of transport would be by means of professional 
emergency transportation; however, when this is not readily available or would 
result in excessive delay, other transport will be authorized. 	Under no  
circumstances will injured persons transport themselves to a medical facility for 
emergency treatment. 

Onsite first aid equipment will include, but is not limited to, an industrial 
first-aid kit and an eye-wash station. At least one person qualified to perform 
first aid will be present onsite at all times during work activities. 

6.2 CONTINGENCY PLANNING.  The HSO has overall responsibility for adherence to 
the designated safety precautions and assumes the role of onsite coordinator in 
an emergency response situation. In addition, all onsite personnel will be 
familiar with routes to the hospital. A list of emergency telephone numbers will 
be posted in the trailer. 

Emergency communication will be required to ensure positive preplanned 
notification of emergency authorities in the event of episodes requiring 
initiation of contingency plans. This communication is described in Part II, 
Appendix M, of the ABB-ES generic HASP. 

6.3 POTENTIAL HAZARDS.  In addition to the site hazards described in Chapter 3.0 
of this HASP, other potential hazards commonly associated with hazardous waste 
sites or specifically associated with OU 2 include (1) accidents, (2) inhalation, 
contact, or ingestion of hazardous materials, (3) explosions, (4) fire, (5) 
activities associated with current remedial activities, (6) activities associated 
with the day-to-day operation of the WWTP, and (7) day-to-day base and taxiway 
activities. 

6.3.1 Accident  All accidents will be handled on a case-by-case basis. Whenever 
possible, decontamination will occur prior to administering any first aid. In 
the event the person cannot go through the normal decontamination procedures, the 
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medical facility and emergency medical response personnel will be notified and 
advised to take proper safety precautions while treating and transporting the 
victim. If the nature and degree of surface contamination at the location of the 
injured person is low, emergency vehicles could reach the victim onsite without 
undue hazard. If the emergency vehicles cannot reach the accident victim, ABB-ES 
personnel trained for this type of response may transport the person to a location 
accessible to the emergency vehicle. 

6.3.2 Contact and/or Ingestion of Hazardous Materials Although the designated 
protective equipment is designed and established to minimize contact with 
hazardous material, it is still possible to contact or ingest materials. In the 
event that contact or ingestion occurs, standard first aid should be administered. 
All contaminants should be flushed from the skin and eyewashes should be readily 
available for use as needed. In case of ingestion or significant contact with 
a known substance, the local Poison Control Center and hospital should be notified 
and the victim taken there immediately for further treatment and observation. 

6.3.3 Explosion When possible, explosion hazards should be identified prior to 
beginning work. This may include use of meters to detect potentially explosive 
atmospheres, such as an LEL meter, and use of equipment that is explosion-proof 
or intrinsically safe and nonsparking bronze, brass, or aluminum tools. 

6.3.4 Fire A portable fire extinguisher will be available in the event small 
fires occur. The appropriate fire extinguisher should be used according to the 
type of burning materials it was designed to extinguish. If a fire starts, 
workers should leave the area, unless they have been assigned fire-fighting 
responsibilities. The fire department should be contacted immediately so that 
properly trained and equipped firefighters can handle the situation. 

6,3.5 Activities Associated with Current Remedial Activities The remedial 
activities currently transpiring and scheduled at OU 2 can present a variety of 
potential hazards. Communication with the Remedial Action Contractor's (RAC's) 
HSO will occur on a routine basis to coordinate onsite activities. 

6.3.6 Activities Associated with the Day-to-Day Operation of the WWTP The day-
to-day operations of the WWTP can present unique hazards. These include chlorine 
gas leaks, biological hazards, and equipment hazards. Personnel should not enter 
the WWTP or any of its treatment units immediately. Communication with WWTP 
personnel should occur to coordinate activities and understand further the 
potential hazards and contingencies associated with the WWTP. 

6.3.7 Day-to-Day Base and Taxiway Activities At no time should any personnel 
interfere with base operations. This includes avoiding restricted areas such as 
the taxiways, the present firefighting training area, and any other area 
determined to be or marked as restricted. 

6.4 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The site HSO or the 
health and safety designee is the primary authority for directing operations at 
the site under emergency conditions. All communications both onsite and offsite 
will be directed through the HSO or designee. 
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6.5 EVACUATION.  Evacuation procedures at the site will follow those procedures 
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site 
evacuation, and evacuation of the surrounding area. 

Upon determination of conditions warranting site evacuation, the work party will 
proceed upwind of the work site and notify the security force, HSO, and the field 
office of site conditions. If the decontamination area is upwind and greater than 
500 feet from the work site, the crew will pass quickly through decontamination 
to remove contaminated outer suits. If the hazard is toxic gas, respirators will 
be retained. The crew will proceed to the field office (if upwind) or the 
designated rally point to assess the situation. The respirators may then be 
removed (if instrumentation indicates an acceptable condition). As additional 
information is gathered by the field crew, it will be relayed to the appropriate 
agencies. 	The advisability and type of further response action will be 
coordinated and carried out by the HSO. 
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7.0 ADMINISTRATION 

7.1 PERSONNEL AUTHORIZED DOWNRANGE.  Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the Project Manager and the HSS. Certification involves the 
completion of appropriate training, a medical examination, and a review of this 
site-specific HASP. All persons entering the site must use the buddy system, and 
check in with the Site Manager and/or HSO before going downrange. 

CERTIFIED ABB-ES TEAM PERSONNEL: 

 

Kelly Murray *+ 
Elizabeth Messer *+ 
Brandon Raye *+ 
Ann-Marie Weaver *+ 
Janet Burris 
Mark Kauffman 
Jesse Tremaine *+ 
Fredrick Bragdon *+ 

Field Operations Lead 
Health and Safety Officer 
Field Technician 
Project Assistant 
Senior Risk Assessor 
Senior Engineer/Technical Lead 
Technical Expert 
Technical Expert/Technical Lead 

* FIRST-AID TRAINED 
CPR-TRAINED 

 

7.2 HEALTH AND SAFETY PLAN (HASP) APPROVALS.  By their signatures, the under-
signed certify that this HASP will be used for the protection of the health and 
safety of all persons entering this site. 

Health and Safety Officer 
	

Date 

Project Manager 
	

Date 

Health and Safety Manager 
	

Date 

Health and Safety Supervisor 
	

Date 

7.3 FIELD TEAM REVIEW. 	I have read and reviewed the health and safety 
information in the HASP. I understand the information and will comply with the 
requirements of the HASP. 

NAME: 	  

DATE: 	  

SITE/PROJECT: 	  
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7.4 MEDICAL DATA SHEET.  This medical data sheet will be completed by all onsite 
personnel and will be kept in the support zone during site operations. It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
the CLEAN HASP. This data sheet will accompany any personnel when medical 
assistance or transport to hospital facilities is required. If more space is 
required, use the back of this sheet. 

Project: 

Name: 	  

Address: 

Home Telephone: Area Code (  

Height:  	Weight: 	  

In case of emergency, contact: 	  

Address: 	  

Telephone: Area Code (  

Do you wear contact lenses? Yes ( 	) 	No ( 

Allergies: 

List medication(s) taken regularly: 	  

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: 

Name of Personal Physician: 

Telephone: Area Code (  

) 

Age: 
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7.5 	EMERGENCY TELEPHONE NUMBERS. 

911 
911 

(904) 	267-8580 

NAS Jacksonville 

Police Department 
Rescue Service 
Orange Park Medical 
St. Vincents Hospital (904) 	387-7395 
Riverside Hospital (904) 	387-7070 
NAS Jacksonville Police (904) 	772-2661 
NAS Jacksonville Fire station and Spill Response (904) 	772-3333 

Other Contacts 

National Poison Control Center (800) 492-2414 
Florida Poison Control Center (800) 	282-3171 
National Response Center (800) 424-8802 
Regional USEPA Emergency Response (800) 414-8802 
Chemical Manufacturers Association 
Chemical Referral Center (800) 	262-8200 
Site HSO: 	Elizabeth Messer 
Task Order Manager: 	Peter Redfern (904) 	656-1293 
Regional HSS: 	DeBorah Wilder (904) 	656-1293 
ABB Environmental HSM: 	Cindy Sundquist (800) 341-0460 ext. 	2657 

EMERGENCY CONTACTS 

Dr. David Barnes (800) 	229-3674 
ABB-ES (Maine) (800) 476-0460 
ABB-ES (Florida) (904) 	656-1293 
USEPA Emergency Response (800) 	414-8802 
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7.6 ROUTES TO EMERGENCY MEDICAL FACILITIES.  The primary source of medical 
assistance for the site is: 

Facility Name: Orange Park Medical  

Address: 2001 Kingsley Avenue, Orange Park, FL.  

Telephone Number: (904) 276-8580  

Directions to primary source of medical assistance: (Figure 7-1) 

Exit NAS via the main gate and take a left onto Roosevelt Boulevard (Highway 
17) heading south. Proceed south to Kingsley Avenue and take a right 
heading west onto Kingsley Avenue. Proceed approximately 2 miles to Orange  
Park Medical Hospital (on right).  

First alternative source of medical assistance: 

Facility Name: St. Vincents Hospital  

Address: 1800 Barrs Street, Jacksonville, FL 

Telephone Number: (904) 387-7395 

Directions to first alternate source of medical assistance: (Figure 7-1) 

Exit NAS via the main gate and take a right onto Roosevelt Boulevard 
(Highway 17)heading north. Proceed north to Park Street and take a right 
(east) onto Park Street. Proceed on Park Street to Barrs Street and take  
a right. 	At the end of Barrs Street, on the right, is St. Vincents  
Hospital.  

Second alternative source of medical assistance: 

Facility Name: Riverside Hospital  

Address: 2033 Riverside Avenue, Jacksonville, FL 

Telephone Number: (904) 387-7070 

Directions to second alternate source of medical assistance: (Figure 7-1) 

Exit NAS via the main gate and take a right onto Roosevelt Boulevard 
(Highway 17) heading north. Proceed north to Park Street and take a right 
(east) onto Park Street. Proceed on Park Street to Margaret Street and take  
a right. Proceed on Margaret Street to Riverside. Riverside Hospital is  
on the Corner of Margaret Street and Riverside.  
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APPENDIX A 

TRAINING REQUIREMENTS FOR THE CADMIUM STANDARD 



Training Requirements for the Cadmium Standard 

All workers with a potential for exposure to airborne cadmium must receive 
training on the Cadmium Standard (29 Code of Federal Regulations (CFR) Part 
1910.1027). A record must be maintained of the contents of the training program. 
The training will be provided prior to the start of the job and annually 
thereafter. 

The training program will included the following: 

1. health hazards associated with cadmium exposure, with special 
attention to the information in Appendix A of the Cadmium Standard; 

2. the quantity, location, manner of use, release, and storage of 
cadmium in the workplace; 

3. engineering controls; 

4. measures that can be taken to protect oneself from exposure to 
cadmium; 

5. the purpose, selection, fitting, and limitations of PPE and 
respirators; 

6. the purpose and description of the medical surveillance program; and 

7. the contents of Section 29 CFR 1910.1027(m)(4) and its appendices. 
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APPENDIX B 

MEDICAL SURVEILLANCE FOR CADMIUM AND CHROMIUM 



Medical Surveillance for Cadmium and Chromium 

All medical surveillance provided by the employer must be done in accordance with 
the criteria outlined in 29 Code of Federal Regulations (CFR) Part 1910.1027. 
The specific requirements outlined in 29 CFR 1910.1027 supersede any information 
given in this appendix. 

As outlined in Occupational Exposure to Cadmium (OSHA 3136, 1992), published by 
the U.S. Department of Labor, the employer must provide medical surveillance for 
all employees who are exposed or have the potential to be exposed to cadmium and 
chromium above the permissible exposure limit (PEL). The provisions for medical 
monitoring include (1) providing medical examinations and biological monitoring 
tests; (2) taking any necessary corrective actions required by monitoring results; 
(3) ensuring that medical procedures meet Occupational Safety and Health 
Administration (OSHA) recommendations and that employees are allowed to use 
multiple physician reviews and alternative medical determination procedures, if 
needed; and (4) giving to and obtaining from physicians the necessary information 
and data to evaluate an employee's health status. 

At a minimum, medical surveillance provisions require an initial limited pre-
placement examination, a periodic full medical examination within 1 year after 
the initial examination and biennially thereafter, and annual biological 
monitoring. The three required biological monitoring tests are urine, blood, and 
beta-2-macroglobulin in urine. The recommended employer actions triggered by the 
results of biological monitoring are identified in Appendix A of 29 CFR 1910.1027. 

Medical examination and biological monitoring results may require employers to 
reassess factors such as work practices, personal hygiene, smoking history and 
status, respiratory protection, hygiene facilities, PPE, and engineering controls 
and correct any deficiencies responsible for excess exposures. 

All medical examinations and procedures required by this rule will be performed 
under the supervision of a licensed physician (medical doctor) who has read and 
is familiar with the health information provided in the preamble of the rule, the 
regulatory text, and Appendices A, D, and F of the rule. Examinations and 
procedures must be provided without cost to, and at a time and place that is 
reasonable for, the employee. 

Employers must notify employees of their right to seek a second medical opinion 
after completion of the initial medical examination or consultation. The employer 
and employee may agree upon the use of any alternate form of physician 
determination, in lieu of more than one medical opinion (multiple physician 
review), as long as the alternative is expeditious and equally as protective. 

The employer must obtain a written, signed, medical opinion from the examining 
physician that, to the extent relevant to the employee's exposure to cadmium, 
includes the following: (1) the physician's diagnosis and any opinion on the 
status of the employee's medical condition that would place the employee at 
increased risk from further exposure to cadmium, (2) the results of any employee 
tests that reveal cadmium exposure, (3) any limitations on the employee work 
activities, and (4) a statement by the physician that he or she has clearly and 
carefully explained the important medical facts to the employee. 
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Employers must temporarily remove employees from jobs with exposure to cadmium 
at or above the action limit (AL) on each occasion that a physician determines 
in a written medical opinion that the employee should be removed from cadmium 
exposure, or where the employee's biological monitoring results are so high as 
to require medical removal. The physician may determine the need for medical 
removal based on biological monitoring results, evidence of illness, inability 
to wear a respirator, signs or symptoms of cadmium-related dysfunction or disease, 
or any other reason deemed medically sufficient. When the removal is due to the 
employee's inability to wear a respirator, the removal need only be from jobs with 
exposure to cadmium above the PEL. 

The employer also must provide employees with the following: 

a copy of the physician's written medical opinion within 2 weeks after 
receipt, 

a copy of the employee's biological monitoring results within 2 weeks after 
receipt, and 

information that is given to the physician under the provisions of this rule 
within 30 days of an employee's request. 

The employer also must establish and maintain an accurate medical surveillance 
record for each employee to whom medical surveillance is provided. The medical 
surveillance record must include the following information: 

the name, social security number, and description of the duties of the 
employee; 

a copy of the physician's written opinion; 

a copy of the employee's medical history, the results of any physical 
examination, and all test results that must be provided by this rule 
including biological tests, X-rays, and pulmonary function tests and any 
results that have been obtained to further evaluate any condition that might 
be related to cadmium exposure; 

• the employee's medical symptoms that might be related to exposure to 
cadmium; and 

• a copy of the information provided to the physician as required under this 
rule. 

In accordance with the provisions of 29 CFR 1910.120, the employer must retain 
the medical surveillance records for the duration of the employee's employment 
plus 30 years. 

The employer must make available either to the employee, or to anyone having the 
written consent of the employee, within 15 days after a request, all required 
medical records. After an employee's death or incapacitation such records also 
must be given within 15 days of a request to the employee's family. 

Similarly, the employer is responsible for the proper transfer of these records 
when he or she ceases to do business. 
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APPENDIX C 

CHEMICAL HAZARDS RESPONSE INFORMATION SYSTEM (CHRIS) 
DATA SHEETS 



6. FIRE HAZARDS 

6.1 Flash Point Not pertinent 

0.2 Flammable Limits In AM: Not pertinent 

6.3 Flre Exilngulehing Agents Small hest dry 
thorn:at carton donde. water spray or 

foam large Ares water spray, fog or 

foam 

6.4 Fire Extinguishing Agents Not to be 

used: Not pertinent 

6.5 Special Haeards of Combustion 

Products Contain highly tone wienic 

trioxide end other knits of arsenic. 

Arsere gas the most dangerous tom) of 

arsenic is produced upon contact with an 

acid or acid fumes. 

LS Behavior M Fire Borne to produce dense 

white fumes of hkFtlY fade emeriti 

Florida. 

6.7 Ignition Ternperebms Not pertinent 

GA Electrical Natant Data not available 
(Cora:lead, 

7. CHEMICAL REACTIVITY 

7.1 Rosati-11y With Water. No reaction 

7.2 Reactivity with Common Materials 

Incompatible with zinc. 
7.3 Stability During Transport Stable 
7.4 Neutralizing Agents for Acids and 

Caustic= Not pertinent 
7.5 Polyinerlzatiort Not pertinent 
7.6 inhibitor of Polyrnerbatiorx 

Not pertinent 
7.7 Molar Nebo (Reactant to 

Productt Data not available 
7.11 React.fty Group: Data not available 

10. HAZARD ASSESSMENT CODE 
Moe Hazard Assessment Nondbeek) 

II 

IL HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulations 

Poison: 
11.2 WAS limed Rating for Bulk Water 

Traneportadort Not Sled 

11.3 NFPA Hazard Ciam/ficaniorc 

Category 	Classification 

Health Kazan! (131.0---- 3  
Flammability (Red)------ 2 
Reactivity (Yellow).--... 0 

8. WATER POLLUTION 

6.1 AquatiC Toxicity: Data not sortable 
6.2 Waterfowl Toxicity: Data not available 
6.3 Biological Oxygen Demand (SODS 

None 
11.4 Food Chain Concentration Potentiat 

Sioaccurnulatecl by fresh water and 
marine aquatic organisms. 

9. SHIPPING INFORMATION 

9.1 Grades of Purity: Crude. 90-95%; 
Refined, 99%; Sernicomattor, 

99.999% 

9.2 Storage Temperature Ambient 

9.3 Inert Atmosphere Not rated 

9.4 Venting: Not pertinent 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 15'D and 1 acne 

Sort 
12.2 Molecular Weight 74.9216 

12.3 Soling Point it 1 atm 

1.135*F - 613T 888*K (sternest 

12.4 Freezing Point Not pertinent 

12.5 CrIbried Temperature 

1477.4*F 8031-C 1076.2( 

126 Critical Premise 
5027.4 psis 3420 awn w 
34.5 MN/ma 

12.7 Sp...fie GrevIlyt 
5.727 at 25C (solid) 

12.0 Uqukl Surface Tenakem Not pertinent 
12.9 Liquid Water Interior:lel Tenalgt 

Not pertinent 
12.10 Vapor (Gme)Spectfic Gravity: 

Not pertinent 
12.11 Ratio of Specific Haste of Vapor (Gast 

Not pertinent 
12.12 Latent Meet of Vaporisation 

-711bt pertinent 
12.13 Heat of Cornbuelkwx Not pertinent 
12.14 Nest of Decomposiborc Not pertinent 
12.15 14e.et of Solvtlat Not perlir■ent 
12.16 Neal of Polymertratiort Not pe,ttneM 
12.25 Meat of Fusiorc Data not available 
12_26 UntIOng Valve: Data not available 
12.27 Reid Vapor Pressure: Data rot available 

ARSENIC 
	

ARX 

Common Synonyms 

Arsenic, solid 
Arsenic, metallic 
Gray arsenic 

Solid Crystals 	Gray 

Sinks in water. 

AVOID CONTACT WITH SOLID AND DUST. KEEP PEOPLE AWAY. 
Wear self-contained positive pressure breathing appetite 

and fall protective dotting. 
Stay upwind and use water spray to "knock down" dust 
Stop discharge if possible. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies 

Fire 

Can be heated to burn in air. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Wear self-contained positive reassure breathing apparatus 

arvi lull protective dothing. 
Extinguish small fires: dry chemical, carbon dioxide, 

water spray or loam; large fires: water spray. fog or foam. 

CALL FOR MEDICAL AID. 

DUST 
POISONOUS IF INHALED. 
Move victim to fresh .. 
IF IN EYES OR ON SKIN, irnmeciadv flush with running water 

for at east 15 minutes; hold eyelids open d necessary .  

If breathing has stocced. give arufical resoirauon. 
If breathing a diffictin. give oxygen. 

SOLID 
POISONOUS IF SWALLOWED. 
IF IN EYES CR ON SKIN. flush with running water for at least 

15 minutes: hold ayelols open rf necessary. 
IF SWALLOWED and victim :5 CONSCIOUS and has not vonuted. inouce 

vomiting vidn syrup of cacao. 
IF SWALLOWED and vouir n UNC,ONSCICLIS CR HAVING CONVULSCNS. do 

nothing except keep ,octm warm 

Exposure 
, 

Water 
Pollution 

Effects of tow concentrations on emetic irle is unknown. 
May be dangerous if it enters water intakes. 
Notify local hearth and +node officsis. 
Notify operators of nearly water .makes. 

I. 	RESPONSE TO DISCHARGE 

(S.. Response Methods Handbook) 

Issue warning • poison. 
P.m! access 
Should be removed. 
Cnemical and physical treatment- 

2. 	LABEL 
2.1 	Category. Podon 
2.2 Clam 6 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CO Compatibility Mesa Not listed 

	

3.2 	Formula, As 

	

3.3 	1140/UN Designative 6.1/1558 

	

3.4 	DOT ID No, 1558 

	

3.5 	CAS Registry No: 7440-38-2 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 	Physical State (se shIppedk Sold 

4.2 	Color. Silver.gray 

42 	Odor Data not available 

5. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment Wear sell-contained positive pressure breathing apparatus and 
full protective clothing. 

5.2 	Symptoms Following Exposure: Poisonous by inhalation of dust or by ingestion. Regardiess of 
exposure route symptoms in most cases are charaffieretiC of severe gastritis or gastroenteritis. 
All chemical forms of aneffic avfmtuallY produce sirnilar toxic effects. Symptoms may be 
delayed. 

5.3 	Treatment of Exposure: Get medical attention after any exposure to the metal. INHALATION: 
Move victim to fresh air. 8 breathing has stopped, give artificial respiration. 11 breathing is 
difficult gm. oxygen. EYES OR SKIN: Immediately flush with running water for at least 15 
minutes; hold eyelids open if appropriate. Use soap and water to clean skin Remove and 
isolate contaminated clothing and shoes. INGESTION: If the victim is alert and has not vomited, 
induce vomiting with syrup of ipecac. 

5.4 	Threshold Limit Value 0.2 mg/ma 
5.5 	Short Term Inhalation Limits Data not available 
6.6 	Toxicity by Ingestion: Data not available 
5.7 	Late Toxicity; Human Carcinogen. Causes inutagenic, reproductive and tumorigeniC effects along 

with damage to the gastrointestinal tract and degeneration of the liver and kidneys. 
5.6 	Vapor (Gas) irritant Characteristics Data not available 
5.9 	Liquid or Solid !MUM Clurecterlatics: Data not available 
5.10 	Odor Throsholit Data not mailable 

5.11 	IDLH Value: Data not addable 

6. FIRE HAZARDS (Continued) 

6.9 Burning Rate: Not pertinent 

6.10 Adiabatic Flame Temperature Data not available 
0.11 Stolchlornebic Al to Fuel Ratio: Data not available 
6.12 Flame Temperature Data not available 

JANUARY 1991 



ARX 
	

ARSENIC 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
un it 

square foot-F 
per hour- Temperature 

(degrees F) Centipoise 

N N N N 
0 0 0 0 
T T T T 

P P P P 
E E E E 
R R R R 
T T T T 
I I I I 

N N N N 
E E E E 
N N N N 
T T T T 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per 
square inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

I N N N 
N 0 0 0 
S T T T 
0 
L P P P 
U E E E 
B R R R 
L T T _ 	T 
E I I I 

N N N 
E E E 
N N N 
T T T 



BENZENE 
	

BNZ 

• Common Synonyms 

Benzot 
Benz°le 

Watery liquid 	:--ooness 	 Gasoline-ho odor 

Floats on water . Fiammab,e. entating vapor is produced vr000ng 
point is 42'F. 

Avoid contact wl, baud and vapor. Kee,  pea',  awa■ 
Wea' eoPPes ant self-contained breaths; arca'a:Js 
Shut oh ion,:o- sources and call fire OePsnment 
Slop d.scy.a•o4 i' possible .  
Stav up.no ant use water spray to "knock [Own 	.a.., 
Isolate an: 'emove discharged material. 
Noirf, loin. heaYY. and pollution tontroi agenotes 

' 	FLAMMABLE. 
Flashback along vapor tray' mat occur 
Vapor may explode if ignited or an encosed area. 
we, goggles and selt•coYtaned (yea:,  -c apparatus .  
Exlmou!sh with dry Cnetniaa' 	four,. 0' ca -boy. Cliosi0e. 
Water may be ineffective o- ire 
Cool exposed containers .1-. wale- Fire 

Exposure 

"--T1 
--Move 

CALL FOR MEDICAL AID 

VAPOR 
rotating to eyes. nose and throat, 

inhaled. will cause heaaache. °Mica". breathing, or loss of conscios-ess. 
10 fresh air. 

.' vealiting has slopped pve VW...a •es,o•alion 
I. breathing is difficult, g•ve cr..-gen 	. 

LIDUID 
Irritating to skin and eyes. 
Harmful if swallowed 
Remove contaminated cietninc ant SntOeS 
eijsn affected areas WITS Pres!) 0' 1..S le• 

IF IN EYES, hold eyelos Doe- an: f:..s-  wt,  peril of  water 
IF SWALLOWED and yi:11, n COn....Si-:i.2_15. have vitt, rannk hale' 

Or milk. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water taxes 
Notify local health and twcarie eli.o.a.s. 
Notify operators of newt') wate,  ',takes 

Water 
Pollution 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

issue warning-high flammability 

Restncl access 

2. 	LABEL 

21 	Category: Flammable hood 

21 	Class 3 

3. 	CHEMICAL DESIGNATIONS 

	

9.1 	CG Compatibility Class: ArornaliC 

Hydrocarbon 

	

9.2 	Formula: C.A. 

	

3.3 	IMO/UN Designation: 3.2/1114 

	

3.4 	DOT ID No.: 1114 

	

3.5 	CAS Registry No: 71-43.2 

4. 	OBSERVABLE CHARACTEkSTICS 

4.1 	Physical State (as shippedt ',..4044.1 

4.2 	Geier'', Colorless 

41 	Odor Aromatic; rattler pieasarr aromatic 

odor. characteristic odor 

5. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment Hydrocarbon vapor canister, supplied air or a hose mask; 

hydrocarbon-insoluble rubber or plastic gloves; Chernical goggles or face splash sr...Kt 

hydrocarbon-insoluble apron such as neoprene. 

5.2 	Symptoms Following Exposure: 	Dizziness, expiation. Palle,, followed by flushing. weakness. 
headache. breathlessness. Chest constriction. Coma and possible death. 

5.3 	Treatment of Exposure: SKIN: flush with water folkiwed by soap and water; remove 

contaminated clOthing and wash skin. EYES: flush wen plenty of water until immix subsides. 

INHALATION remOve from expOSure ammetNaleN. Cad a PhYlician IF breathing n regular  or 

slopped. sari resusCitation, administer orypen. 

5.4 	Threshold Limit Value: 10 ppm 

5.5 	Short Term Inhalation Limits: 75 ppm for 30 min. 

5.6 	Toxicity by Ingestion: Grade 3; LDso w SO to 500 rig/kg 
5.7 	Late Toxicity: Leukemia 

5.6 	Vapor (Gas) Irritant Characteristics: If present in high concentrations, vapors may cause 

irritabon of eyes Or respiratory system The enact is temporary. 

5.9 	Liquid or S080 Irritant Characteristicw Minimum hazard. It spilled on clothing and Mowed 10 

remain, may cause smarting and reddening of the skin. 

5.10 	Odor Thresholet 468 ppm 

5.11 	IDLH Valvw 2.000 ppm 

S. 	FIRE HAZARDS 

6.1 	Flash Point: 12-F C C. 
6.2 	Flammable Limits In Alr. 1.3%•7.9% 

6.3 	Fire ErtingulshIng Agents: Dry chemical. 

roam. or carbon dioxide 
6.4 	Fire Extinguishing Agents Not to be 

Used: Water may be ineffective 
6.5 	Special Hazards of Combustion 

Products: Not pertinent 

6.6 	Behavior In Fire: Vapor is heavier than air 
and may travel considerable distance to a 
sarce of ignition and flash back 

6.7 	Ignition Temperature: 1097*F 
6.5 	Electrical Hazard: Class I. Group D 
6.9 	Burning Rate: SO ',ninon. 
6.10 	Adiabatic Flame Temperature: 

Data not available 

6 11 	Stoicniornetric Air to Fuel Ratio: 
Data not available 

6.12 	Flame Temperature: Data not available 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A -T-U-V -W 

11. HAZARD CLASSIFICATIONS 

	

11.1 	Code of Federal Regulations:  
Flammable liquid 

	

11.2 	HAS Hazard Rating for Bulk Water 

Transportation: 
Category 	 Rating 

Fire 	3 

Health 
Vapor Irritant  	1 

Liquid or Solid Irman•  	1 

Poisons 	3 
Water Polution  

Human Toxicity 	3 

Aquatic Toxicity 	1 

Aesthetic Eyed 	3 
Reactivity 

Other Chemicals 	2 
Water  	1 

Sell Reaction 	0 

	

11.3 	NFPA Hazard Classification: 

Category 	Classification 

Health Hazard (61..iet....._.. .........  	2 

Flammability. (Red) 	 3 
Reactivity (veto.) 	0 

7. 	CHEMICAL REACTIVITY 

7.1 	Reactrvity With Water. No reaction 
7.2 	Reactivity with Common Materials No 

reacton 
7.3 	Stabil:or During Transport Stable 

7A 	Neutralizing Agents for Acids and  
Caustics: No! pertinent 

7.5 	Polymerization: Not pertinent 
7.6 	Inhibitor of Polymerization: 

Not pertinent 
7.7 	Molar Ratio (Reactant to 

Product): Data not available 
7.5 	Reactivity Group: 32 

12- 	PHYSICAL AND CHEMICAL PROPERTIES 

	

12.1 	Physical State at 15'C and 1 atm: 

Liquid 

	

12.2 	Molecular Weight 7611 

	

12.3 	Bolling Point at 1 atm 

176*F w 50.1*C w. 353-3'K 

	

12.4 	Freezing Point 

42.01F w 5 SC w 278.71K 

	

12.5 	Critical Temperature: 

552.0'r w 2136.9T w 562.1*K 

	

12.6 	Critical Pressure: 
710 psis w 483 son v 4.89 MN/rn. 

	

12.7 	Specific Gravity: 

0.679 at 2010 (liquid) 

	

12.5 	Liquid Surface Tense= 

25.9 dries/cm w 0.0289 N/rn et 20*C 

	

12.9 	Liquid Wafer interfeciN Tension: 

35.0 dynes/on v. 0.035 N/rn at 20'C 

	

12.10 	Vapor (Gas) Specific Grastty, 2.7 

	

12.11 	Ratio of Specific Heats of Vapor (Gant 

1.061 

	

12.12 	Latent Heat of Vaporization: 

169 Blunb - 94.1 cat/g w 

3.94 X 10' J/kg 

	

12.19 	Heal of Combustiorc -17,460 Btu/lb 

- -9698 cal/g - -406.0 X 10.  J/kg 

	

12.14 	Heat of Decompositiorz Not pertinent 

	

12.15 	Heat of Solution: Not pertinent 

	

12.16 	Haat of Polymerizstlorc Not pertinent 

	

12.25 	Heat of Fusion: 30.45 cal/g 

	

12.26 	Limiting Value: Data not available 

	

12.27 	Raid Vapor Pressure 3.22 psia 

L. 	WATER POLLUTION 

	

5.1 	Aquatic Toxicity: 

5 ppm/6 hr/minnow/lethal/distilled 
water 

20 pprn/24 hr/sunlish/TL,./tap water 

	

5.2 	Waterfowl Toxicity: Data not available 

	

5.3 	Biological Oxygen Demand (BODX 

t 2 Ibilb. 10 days 

	

8.4 	Food Chain Concentration Potentiat 

None 

1 	SHIPPING INFORMATION 

	

9.1 	Grades of Purity: 

Industrial pure 	99+% 

Thiophenefree 	99+% 

Nitration 	99+% 

industrial 90% 	85+% 

Reagent 	99+% 

	

9.2 	Storage Temperature: Open 

	

9.3 	Inert Atmosphere: No requirement 

	

9.4 	Venting: Pressure-vacuum 	- 

NOTES 
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BENZENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

55 55.330 45 .394 75 .988 55 .724 
60 55.140 50 .396 80 .981 60 .693 
65 54.960 55 .398 85 .975 65 .665 
70 54.770 60 .400 90 .969 70 .638 
75 54.580 65 .403 95 .962 75 .612 
80 54.400 70 .405 100 .956 80 .588 
85 54.210 75 .407 105 .950 85 .566 
90 54.030 80 .409 110 .944 90 .544 
95 53.840 85 .411 115 .937 95 .524 

100 53.660 90 .414 120 .931 100 .505 
105 53.470 95 .416 125 .925 105 .487 
110 53.290 100 .418 130 .919 110 .470 
115 53.100 135 .912 115 .453 
120 52.920 140 .906 120 .438 
125 52.730 145 .900 
130 52.600 150 .893 

- 135 52.360 155 .887 
140 52.170 160 .881 
145 51.990 165 .875 
150 51.800 170 .868 
155 51.620 
160 51.430 
165 51.250 
170 51.060 
175 50.670 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

77.02 .180 50 .881 50 .01258 0 .204 
60 1.171 60 .01639 25 .219 
70 1.535 70 .02109 50 .234 
80 1.989 80 .02681 75 .248 
90 2.547 90 .03371 100 .261 

100 3.227 100 .04196 125 .275 
110 4.049 110 .05172 150 .288 
120 5.033 120 .06317 175 .301 
130 6.201 130 .07652 200 .313 
140 7.577 140 .09194 225 .325 
150 9.187 150 .10960 250 .337 
160 11.060 160 .12980 275 .349 
170 13.220 170 .15270 300 .360 
180 15.700 180 .17850 325 .371 
190 18.520 190 .20750 350 .381 
200 21.740 200 .23970 375 .392 
210 25.360 210 .27560 400 .402 

425 .412 
450 .421 
475 .431 
500 .440 
525 .449 
550 .457 
575 .465 
600 A74 



2-BUTANONE PEROXIDE BNP 

AMP 

Common Synonyms 

2.Butanorie, wow°. 
Methylethylketone periode 
Ethyirnethylketone petwoe 
MEKP. Katona. 
Butano. M50, M105 LF7 
Chaloxyd MEKP-HA 1. .;A 1 

. 

Liquid 	 Coioness 	 Acetone-like sad 

AVCS.0 cater ........ vapors and IIChad 	Keep peope awe, 
Wear se.'-e",.,..a nee post/ye pressure breathin; epca•a.....-1 enc. tut' protective 

cin, -Id. 
Slay uewn: keep oul of low areas. 
Shirt or ion:, soxces. Cal fire department. 
Stop leak r yo. cal de 0. without nsk. 
Iso:ate ane ■ emova discharged material. 
Notify loci peen SIC poll.ison Centro! adences. 

Fire 

COMBUSTIBLE. 
May be ignited by heat, sparks a tames 
Container may explode in twat a fee. 
Runoff to sewer may create Me a explosion hazard.  
Fee may produce initiating or poisonous cases. 
Ex...ono-J:5h fires with On, chernizaL 	wa.., so.ay or alcohol loam. 
00-  ShaSS:ve I'S in cape vas. use un-an,e.: toss voider or monno,  ,._-,es 
r fry can be controlled coo' co-'s se' w...-  Aar, hp, ahrhahne: has, -r.01:r 

or monitor nodes unV are lire in 04 
It nis is impossible, wilhoraw ire-  yea ec if: tine bum.  

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
'Taos attorney irritating. 

'TAntact of vapor with eyes may cause dridness. 
Wove victim to fresh ere 
:' tyeativng has stooped. pee arr'... 'eS,,,,,OA 
!' breathing is orfficu".. 'I've ciY0tr,  

UOUIO 
Harmful if swallowed Or absorbed Troup.  skin 
Ica IN EYES. hold eyelids open. fi.rs,  err ',neon; wets,  for at least If rises. 
.,i,sh aliened areas with plenh 0' -Ole. 	Nes,  skin with soap ant wale.  
Remove and isolate contarri:naie: cc:n.-.; and s..oes at The elle. 
1. SVi ALLOWED. keep ACS, C..! and -....ra, nomvs.  body te,pe•s---,.. 

Water 
Pollution 

Effects of low concentrations or aduatic He are not known. 
May be  harmful 1111 enters water makes 
Nod% local health and wildlife otfir.als. 
Nobly operators of nearby water inumes. 

1. 	RESPONSE TO DISCHARGE 

(See Rasponsa Methods Handbook) 

Evacuate area 

Issue %writs; - corrosive 

Mechanical containment 

Should be removed 

Chemical and physical treatment 

2. 	LABEL 
2-1 	Category: Orgarac Peroxide 

2.2 	Clue 5.2 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CO Compatlbalty Claus Not haled 

32 	Formula: ItCH.).l>0,0H-0). 
3.3 	IMO/UN DesIgnstiori 51/2550 

3.4 	DOT ID Not 2550 

3.5 	CAS Registry No,: 1338-23-4 

4. 	OBSERVABLE CHARAC11R1511C5 

4.1 	Physical State (as shIppedk Lioad 

42 	Colon Colorless 

41 	Odor: Acetone-like 

5. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment Approved respired, chemical Way gloves. heavy note 

gloves. chemical safety goggles, tubber boots, protective dotting. 

62 	Symptoms Foilaeng Exposure Extremely destructive to tissue of the mucous mambo-ea 

upper reapastay tract eyes, and akin. Symptoms of expose include burning sereatert 

coupling, wheezing, laryngttes, shortness of death headache, nausea, and vomiting. 

61 	Treatment of Exposure EYES: Hold eyelids Open hush with running water la at leas: 15 

minutes SKIN: Remove contaminated dotting and shoes, Rush &Keeled area with plenty of 

running water. Wash with soap and water. INGEST)Oht Call a physician 

5.4 	Threshold Unit Value 0.2 ppm 

5.5 	Short Temp Inhalation Unite Data not available 

5.9 	Toxicity by Impost= Grade 3: Ulm w 470 mg/kg (make) 

5.7 	Late Toxicity: Data not available 

5.11 	Vapor (Gas) Irritant Characteristfai Vapors owe severe irritation of eyes and throe ant can 

Paula eye and lung injury. They cannel be tolerated even at low concentrations. 

6.9 	Uquld or Sold Irritant Charakierladoe Severe skin irritant. Causes second and Thad [ogres 
burns On short contact and k very Injurious to the eyes. 

5.10 	Odor Threshold Data rat available 

6.11 	10111 Value Data not available 

6. 	FIRE HAZARDS 

6.1 	Flash Point 180'F C.C. 

6.2 	Flammable Unlit. In Ale. 

Data rot available 
6.3 	Fire Extinguishing Agents Water spay, 

dry aiernical, CO., or alcohol loam. 

6.4 	Fare Extinguishing Agent, Not to be 

Used Not pertinent 

6.5 	Spada' Hazard. of Combustion 

Products: Data not available 

6.6 	Behavior In Fire: Explosive. 

6.7 	Ignition Temperature: Data not available 

6.5 	Electrical Hazard: Data not available 
6.6 	Burning Rats: Data not available 

6.10 	Adiabatic Flame Temperature: 

Data nor available 

6.11 	StoichiornetrIc Air to Fuel Ratio: 

Data not available 

6.12 	Flame Temperature: Data not available 

ID. 	HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-P-O-R.S 

n. 	HAZARD CLASSIFICATIONS 

11.1 	Code of Federal Regulations: 

Organic Peroxide 

111 	HAS Hazard Rating tor Sifts Water 

Tranaporation: 

Category 	 Rating 

Fire 	1 

Health 

Vapor 'moil 	4 

Liquid or Solid Irrr.am 	_ ....... _ 	4 

Poisons  	3 

Water PoLdion 

Human Tom=y... ..... 	.___  	3 

Aquatic Toxicity 	4 

Aesthetic Effect__ 	2 

Reactivity 

Other Chemicals __  	4 

Water 	0 

11.3 	NFPA Hazard Ciasdfiotiorc 

Not listed 

7. CHEMICAL REACTIVITY 

7.1 	Reactivly With Water. No reaction 

7.2 	Reactivity wtth Common Materials: 

Contact with other materials may cause 

eta...on. 

7.3 	Stability During Transport Data not 

available 

7.4 	%outtalking Agents for Acids and 

C81110301 Dry lime, soda ash 

7.5 	Polymerization: Nor pertinent 

7.6 	Inhibitor of Polymerization: 

Not pertinent 

7.7 	Molar Ratio (Reactant to 

Product); Data not available 

71 	Reactivity Group: Data not available 

12. 	PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical State at 15'C and 1 stmt 

Liquid 

121 	Molecular Weight 176.22 

123 	Boning Point at 1 earn Data not available 

12.4 	Freezing Point Data rot available 

12.5 	Critical Temperature Dad rot available 

12-6 	Critical Presume. Data not available 

12.7 	Specific Gravity: 

1.170 at 20*C 

128 	Liquid Surface Tension Data not available 

12.9 	Liquid Water Interfacial Tenseori 

Data not available 

1210 	Vapor (Gas) Specific Gravity 6.08 (est) 

12-11 	Ratio of Specific Heats of Vapor (G.9 

Data not available 

1212 	Latent Heat of Vapontodorc 

Data not available 

12.13 	Host of Combustlorc Data not available 

12.14 	Heat of Decomposed= Data not available 

12.15 	Heal of Solution Data not available 

12.19 	Heat Of Poeymerization Data not available 

1235 	Heat of Fusion: Data not availed* 

1228 	Leaking Value Data not available 

1217 	Reid Vapor Preount Data not available 

8. WATER POLLUTION 

	

8.1 	Aquatic Toxicity: Data not available 

	

8.2 	Waterfowl Toxicity Data not available 

	

8.3 	Biological Oxygen Demand (BOOK 

Data not available 

	

5.4 	Food Owe Concentration Potential 

Data not available 

9. SHIPPING INFORMATION 

9.1 	Grades of Purity 50 wt hi in clonally' 

phthalate 

9.2 	Storage Temperature: Refrigerate 

91 	Inert Atmophers: Data not available 

6.4 	Venting: Vent periodically 

NOTES 

JANUARY 1991 
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BNP 2-BUTANONE PEROXIDE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-Inch pe r hour- - 	" 	.- 

square foot-F 

Temperature 
(degrees F) Centipoise 

D D D D 

A A A A 

T T T T 

A A A A 

N N N N 

O 0 0 0 
T T T T 

A A A A 
V V V V 

A A A A 

I I I I 

L L L L 
-4. A A A 

.-B B B B 
L L L L 
E E E E 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per 
square inch 

Temperature 
(degrees F) 

Pounds per cubic 
toot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

D D D 0 0.297 
A A A 25 0.307 
T T T 50 0.317 
A A A 75 0.327 

100 0.337 
N N N 125 0.347 
0 0 0 150 0.357 
T T T 175 0.367 

200 0.377 
A A A 225 0.387 
V V V 250 0.397 
A A A 275 0.407 

I I I 300 0.417 

L L L 325 0.427 
A A A 350 0.436 
B B B 375 0.4.46 
L L L 400 0.456 
E E E 425 0.466 

450 0.476 
475 0.486 
500 0.496 
525 0.506 
550 0.516 
575 0.526 
600 0.536 



6. FIRE HAZARDS 

6.1 Flash Point Not pertinent 

6.2 Flammable Unlit. In Ain Not pertinent 

6.3 Fire Extinguishing Agents: Graphite. sand. 

or any other inert dry powder 

6.4 Fire Extinguishing Agents Not to be 

Used: Water 

6.5 Special Hazards of Combustion 

Products Combustion yields beryllium 

oxide fume, which is toxic if inhaled. 

6.6 Behavior In Flow Powder may form 

explosive mixture with air. 

6.7 Ignition Temperature: Not pertinent 

6.9 Electrical Hazer& Not pertinent 

6.9 Burning Rate: Not pertinent 

6.10 Adiabatic Flame Temperature: 

Data not available 

6.11 StolchlornetrIc Al, to Fuel Ratio: 

Data not available 

6.12 Flame Temperature: Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Water. No reaction 

7.2 Reactivity with Common Materials: Data 

not avadabie 

7.3 Stability During Transport Stable 

7.4 Neutralizing Agents for Acids and 

Caustics Not pertinent 

7.5 Polymerization: Not pertinent 

7.6 Inhibitor of Polymerization: 

Not pertinent 

7.7 Molar Ratio (Reactant to 

Productk Data not available 

7.9 Reactivity Group: Data riot available 

10. HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

II 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulations: 

Not listed 

11.2 HAS Hazard Rating for Bulk Water 

Transportation: Not listed 

11.3 NFPA Hazard Classification: 

Category 	ClassIfIcation• 

Health Hazard (Blue) 	  4 

Flammability (Red) 	  1 

Reactivity (Yellow) 	  0 

'Applies to dust or powder. 

12. PHYSICAL AND CHEMICAL PROPERTIES 

0. WATER POLLUTION 

8.1 Aquatic Toxicity Data not available 

6.2 Waterfowl Toxicity Data not available 

8.3 Biological Oxygen Demand (BODE 

Data not available 

9.4 Food Chain Concentration Potential: 

Data not available 

9. SHIPPING INFORMATION 

9.1 Grades of Purity Grade AA, 99.96-1. ek; 

Grade A. 99 87=er.. Nuclear grade 

9.2 Storage Temperature: Ambient 

9.3 Inert Atmosphere: No requirement 

9.4 Venting: Open 

12.1 	Physical State at 15-C and 1 atm: 

Sold 

12.2 Molecular Weight 9.01 

12.3 	Boiling Point at 1 atm: Not pertinent 

12.4 Freezing Point Not pertinent 

12.5 Critical Temperature: Not pertinent 

12.6 	Cntical Pressure: Not pertinent 

12.7 Specific Gravity: 

1.85 at 20'C (solid/ 

12.6 Liquid Surface Tension: Not pertinent 

12.9 	Liquid Water int•rfaclal Tensiorc 

Not pertinent 

1110 Vapor (Gas) Specific Gravity: 

Not pertinent 

12.11 Ratio of Specific Heats of Vapor (Gas): 

Not pertinent 

12.12 Latent Heat of Vaporization: 

Not pertinent 

12.13 Heat of Combustion: -28.000 Bttlit 
t. -15.560 cal/g = -652 X 10' J/kg 

12.1" Heat of DecomposItiore Not pertinent 

12.15 Heat of Solution, Not pertinent 

12.16 Heat of Polymerization: Not pertinent 

12.25 Heat of Fusion: 260.0 cal/g 

12.26 Limiting Value: Data not available 

12.27 Reid Vapor Pressure: Data not available 

NOTES 

BERYLLIUM 
	

BEM 

Common Synonyms Solid 	 Silver color 	 Odorless 

Sinks in water. 

AVOID CONTACT WITH SOLID AND DUST, KEEP PEOPLE AWAY. 
Wear dust respirator and rubber overclotheng (including gloves). 
Stop discharge if possible. 
Call fire departmenL 
Isolate and remove discharged malaria/. 
Nobly Coal health and pollution control agenda'. 

Fire 

Combustible. 
POISONOUS GASES MAY BE PRODUCED IN FIRE. 
Dust cloud may explode it ignited in an enclosed area. 
Wear goggles and sell.contarned breathing apparatus. 
Extinguish nth dry graphite. soda ash. or other inert powder. 
DO NOT USE WATER ON FIRE. 

CALL FOR MEDICAL AID. 

DUST 
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 
II inhaled will cause coughing or difficult breathing. 
II in eyes. hold eyed& open and flush win plenty of water. 
If breathing run stopoed. give artifinal respiration. 
fl breathing is clifticulL gwe oxygen. 

SOLID 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
Remove c.ontarnmated clothing and shoes. 
Flush erected areas with menty of water. 
IF IN EYES. hold eyelids open and tiusn with plenty of water 
IF SWALLOWED and victim n CONSCIOUS, have rcurn Seek water 

or milk and have victim induce vomiting. 
IF SWALLOWED and noon) is UNCONSCIOUS OR HAVING CONVULSIONS, 

do nothng except keep victim warm. 

Exposure 

Water 
Pollution 

Erect of low concentrations on aquatic life is unknown. 
May be dangerous it It enters water intakes. 
Notify local health and *safe officials. 
Notify operators of nearby water intakes. 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-poison. water 

contaminant 

Restrict access 

Should be removed 

Chemical and physical treatment 

2. 	LABEL 

2.1 	Category None 

1_2 	Class: Not pertinent 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: Not listed 

	

3.2 	Formula: Be 

	

3.3 	IMO/UN Designation: 6.1/1567 

	

3.4 	DOT ID No: 1567 

	

3.5 	CAS Registry No, 7440.41.7 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as snipped/: Sold 

	

4.2 	Color. White 

	

4.3 	Odor. None 

5. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment 	Bu. Mines approved respirator, clean work clothes dady gloves; 

eye protection 

5.2 	Symptom. Following Exposure: Any dramatic, unexplained weight loss should be considered as 

possible first indication of beryllium disease. Dust is extremely toxic when inhaled symptoms 

include coughing, shortness of breath, and acute or chronic lung disease. There is no record of 

illness horn ingestion of beryllium. Contact with dust causes conjunctival inflammation of eyes 

and dermatitis. 

5.3 	Treatment of Exposure: INHALATION, acute disease may require hospitalization with 

administration 01 oxygen chest x.ray should be taken immediately. EYES, flush with water tor at 

least 15 min. SKIN: flush with water. wash with soap and water. all cuts. scratches m other 

injuries should receive prompt medical attention. 

5.4 	Threshold Limit Value: 0.002 mg/m,  

5.5 	Short Term Inhalation Limits: 0.025 rng/rn', less than 30 min. 

5.6 	Toxicity by Ingestion: Grade 3: oral LOsa = 100 mg/kg (mouse) 

5.7 	Late Toxicity: 	Berylliosis of lungs may occur from 3 months to 15 years after exposure. Chronic 

systemic diseases of Me liner. spleen, lymph nodes. bone. kidney. and otner organs may also 

occur. 

5.8 	Vapor (Gas) Irritant Characteristics: Data not available 

5.9 	Liquid or Solid irritant Characteristics: 	Data not available 

5.10 	Odor Threshold: Odorless 

5.11 	IDLH Value: Data not evader". 
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BERYLLIUM 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal 
Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

N 
O 

N 
o 

N 
o 

N 
o 

T T T T 

P P P P 
E E E E 
R R R R 
T T T T 
I I I I 

N N N N 
E E E E 
N N N N 
T T T T 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

I 
N 

N 
o 

N 
o 

N 
o 

S T T T 
0 
L P P P 
U E E E 
B R R R 
L T T T 
E I I — 	I 

N N N 
E E E 
N N N 
T T T 



6. FIRE HAZARDS 

6.1 Flash Point 390'F 0 C. 

6.2 Flarnmabla Limit. In Ain 

Data not available 

6.3 Fire Extinguishing Agants: Dry chemical. 

carbon dioxide. foam 

6.4 Fire Extinguishing Agents Not to be 

Used Water or loam may cause frothing.  
6.5 Special Huards of Combustion 

Products: Irntating vapors of unburned 

chemical may forth in fires. 

6.6 	Behavior In Fire: Data not available 

6.7 	Ignition Temperature: Data not available 

6.8 	Electrical Haaardi Data not available 

6.9 Burning Rate: Data not available 

6.10 Adiabatic Flame Temperature: 

Data not available 

6.11 Stoichlornetric Alt to Fuel Ratio: 

Data not avaitable 

6.12 Flaw. Temperatury Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Wales No reaction 

7.2 Reactivity with Common Materials: Data 

not available 

7.3 Stability During Transport Stable 

7.4 Neutralizing •gents for Acids and 

Caustic* Not pertinent 

7.5 Polymerization: Not pertinent 

7.5 Inhibitor of Polymerization: 

Not pertinent 

7.7 Molar Ratio (Reactant to 

Product): Data not available 

7.8 Reactivity Group: Data not available 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A-X 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulation* 

Not listed 

11.2 NAS Hazard Rating for Bulk Water 

Transportation: 

Category 	 Rating 

Fire 	  1 

Health 

Vapor Irritant 	  0 

Liquid or Solid irritant 	 0 

Poisons 	  0 

Water Polution 

Human Toxicity 	  

Aquatic Toxicity 	  

	

Aesthetic Effect 	 

Reactivity 

	

Other Chemicals 	  

Water 	  

Sell Reactor 	  0 

11.3 NFPA Hazard Classification: 

	

Category 	Classil Ica tion 

Health Hazard (Blue) 

	

Flammability (Red) 	 

	

Reactrnty (Yellow) 	  0 

....... . 

8. WATER POLLUTION 

5.1 Aquatic ToxicIty Data not available 

8.2 Waterfowl Toxicity. Data not available 

8.3 Biological Oxygen Demand 1800)1 

Data not availarfie 

8.4 Food Chain Concentration Potential: 

None 

9. SHIPPING INFORMATION 

9.1 Grades of Purity. Commercial 

9.2 Storage Temperature: Ambient 

9.3 Inert Atmosphere: No requirement 

9.4 Venting: Open 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical State at 15'C and 1 atm: 

Liqud 
12.2 Molecular Weight 313 

12.3 	Boiling Point at 1 atm: 

698'F = 380'C = 613'K 

12.4 	Freezing Point Not pertinent 

12.5 	Critical Temperature: Not pertinent 

12.6 	Critical Pressure: Not pertinent 

12.7 	Specific Gravity: 

1_12 at 20'C (liquid/ 

12.8 	Liquid Surface Tension: Data not available 

12.9 	Liquid Watt,. Interfacial Tension: 

Data not available 

12.10 Vapor (Gas) Specific Gravity: 

Not pertinent 

12.11 Ratio of Specific Heat. of Vapor (Gas): 

Not pertinent 

12.12 Latent Heat of Vaporization: 

Data not available 

12.13 Heat of Combustion: -10.550 Eltu/t 

= -8090 cal/g = -338 0 IV J/49 

12.14 Heat of Decomposition: Not pertinent 

12.15 Heat of Solution: Not pertinent 

12.16 Heat of Polym•rizallon: Not pertinent 

12.25 Heat of Fusion: Data not available 

12.26 Limiting Value: Data not available 

12.27 Reid Vapor Pr 	 Low 

BUTYL BENZYL PHTHALATE BPH 

 

    

    

Common Synonyms 

Elenzyl n-butyl phthalate 
Phthafic acid. benzyl butyl 

ether 
Sinks in water. 

Stop discharge d possible. 
As 	contact with 
Isolate and remove discharged material. 
Notify local Health and pollutiOn control agencies. 

Fire 

Combustible. 
Initating gases may be produced when heated. 
Extinguish with dry cerrecaia. alcohol foam. or carbon dioxide. 
Water may be ineffective on fire. 
Cool exposed container, with water. 

Exposure 

CALL FOR MEDICAL AID. 

...1.101.110 
Imtatiro to skin and eyes. 
Remove contaminated clothing and Short.. 
Flush affected areas env, plenty of water_ 

Water 

Pollution 

Effect of low concentrations on aquatic hie is unknown. 
May be dangerous if it enters water intakes. 

NOtitY local health and wedlite orficiata 
Notify operators of nearby water intakes. 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Should be removed 

Chemical and physical treatment 

2. 	LABEL 

	

2.1 	Category: None 

	

2.2 	Class: Not pertinent 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: Ester 

	

3.2 	Formula CiiH, .0. 

	

3.3 	IMO/UN Designation: Not listed 

	

3.4 	DOT ID No.: Data not available 

	

3.5 	CAS Registry Noz 85.68.7 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State ta• shipped): Loo-ot 

	

4.2 	Colon. Colorless 

	

4.3 	Odor. Slight characteristic 

5. HEALTH HAZARDS 

5.1 	Personal Protective Equipment Protective gloves and goggles 

5.2 Symptoms Following Exposure: Prolonged contact with loud causes some irritation of eyes and 

skin. 

5.3 Treatment of Exposure: EYES. flush with water for 15 mn. SKIN. wash well with soap and 
water. 

5.4 	Threshold Limit Value: Data not available 

5.5 	Short Tern, Inhalation Limits: Data not available 

5.6 Toxicity by Ingestion: Grade 1: oral rat LD1. = 13.500 mg/kg 

5.7 	Late Toxicity: Data not available 

Si 	Vapor (Gas( Irritant Characteristics: Vapors are nonirritating to eyes and throat. 

Si. 	Liquid or Solid Irritant Characteristics: No appreciable hazard; practically harmless to skin. 

5.10 Odor Thresh°let Data not available 

5.11 'DUI Value: Data not available 

Liqud 
	

Colorless 
	

Slight odor 

NOTES 
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BPH 
	

BUTYL BENZYL PHTHALATE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot (estimate) 

Temperature 
(degrees F) 

British thermal unit 
per pound-F Temperature 

(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 
Temperature 
(degrees F) Centipoise 

(estimate) (estimate) 

52 70.469 51 .500 51 1.048 70 24.590 
54 70.400 52 .500 52 1.048 75 22.160 
56 70.330 53 .500 53 1.048 80 20.020 
58 70.259 54 .500 54 1.048 85 18.120 
60 70.190 55 .500 55 1.048 90 16.420 
62 70.120 56 .500 56 1.048 95 14.910 
64 70.049 57 .500 57 1.048 100 13.570 
66 69.980 58 .500 58 1.048 105 12.360 
68 69.910 59 .500 59 1.048 110 • 11.280 
70 69.839 60 .500 60 1.048 115 10.320 
72 69.770 61 .500 61 1.048 120 9.445 
74 69.700 62 .500 62 1.048 125 8.661 
76 69.639 63 .500 63 1.048 130 7.953 
78 89.570 64 .500 64 1.048 135 7.314 

.80 69.500 65 .500 65 1.048 140 6.736 
82 69.429 66 .500 66 1.048 145 6.211 
84 69.360 67 .500 67 1.048 150 5.736 
86 69.290 68 .500 68 1.048 155 5.303 

69 .500 69 1.048 160 4.910 
70 .500 70 1.048 165 4.551 
71 .500 71 1.048 170 4.223 
72 .500 72 1.048 175 3.924 
73 .500 73 1.048 180 3.650 
74 .500 74 1.048 185 3.399 
75 .500 75 1.048 190 3.169 
76 .500 76 1.048 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

86 .000 320 .005 320 .00020 D 
340 .010 340 .00037 A 
360 .018 360 .00063 T 
380 .031 380 .00107 A 
400 .052 400 .00176 
420 .085 420 .00282 N 
440 .137 440 .00444 0 
460 .216 460 .00685 -- T 
480 .334 480 .01037 
500 .507 500 .01542 A 
520 .757 520 .02254 V 
540 1.113 540 .03245 A 
560 1.610 560 .04603 I 
580 2.296 580 .06440 L 
600 3.232 600 .08893 A 
620 4.491 620 .12130 B 
640 6.167 640 .16350 L 
660 8.373 660 .21810 E 
680 11.250 680 .28780 



CHLORDANE 
	

CDN 

Common Synonyms 

Cnioidan 
1, 2, 4. 5. 6. 7, 6. P.oCtachloio- 

2. 3, 3a 	4. 7, 
7a-hexahycso- 
4, 7.rnetnandnsene 

Toxichtor, Octa-ktor 
velsicof 106P - 

.. 

Liquid 	 5-own 	 Sharp odor 

Sinks in water. 

AVOID CONTACT w:7"H LIQUID. KEEP FEOP..E away 
wea, godoes. se,container. breathing aoPa'at..n. and ra;:Ner 

Ove'clor,, 1,ClUd.ng gloves). 
Stop discha•ge e pcs.ole. 
Cal. lire decaiment 
Isolate and remove discharged material 
Notity lode, hea!th and pollutiOn control apen'es 

Fire 

Not liarninable bul solution may be COrnb_istbte. 
POISONOUS GASES MAY BE PRODJCEC IN FIRE. 
Extin,:,,s.n with dry chernica,s 	rou- oi ca -no- dioxide.  
wale' may be inelleays 0' Ire 
Coo exposed containers yr,V" we, 

CA.:- FOR MEDICAL AID.  

LIOLIID OR SOLUTION 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
eltating to skin and eyes. 
Reinove contaminated clotnnic a -ic snoes 
Fut.,  a'iected areas with oven-y c' wale .  

DC ND'r RUE AFFECTED AREAS 
IF IN EVES. hold eyelids °Pe" ex Ti.:s,  twl, plenty of water. 
IF Svi ALLOWED and wclint es GID.NSCID,iS 	nave eicerb drink water 

o' milk and have yin, mo.ice vom,tinc 
IF SWALLOWED and victim is It.;1•::,,NSGi..t_IS OR HAVING CON. 

%-,ii.SIONS. do nothing ex:cc, veep vice- warm Exposure 

HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous 11 o enters water makes, 
Notity lot& health and vnicaire dorctArs. 
Notiry operators of nearby nate,  i,:ao.es 

Water 
Pollution 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warnkv-ppson 

Restrict access 

Should be removed 

Chemical and physical treatment 

2. 	LABEL 

2.1 	Category. None 

2-2 	CLass Not pertinent 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Mass: Not listed 

	

3.2 	Formula: Ciiiii=CI. 

	

3.3 	IMO/UN Designation: 6.1/2762 

	

3.4 	DOT ID No.: 2762 

	

3.5 	CAS Registry No, 57.74.9 

1. 	OBSERVABLE CHARACTERIST1CS  

	

4.1 	Physical State (as shipped): LictLic 

	

4.2 	Color. Brown 

	

4.3 	Odor. Penetrating: aromatic: SifOrtl'i 

pungent. like Chlorine 

5. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment 	Respirator IP SPraYS, togs. or dust: goggles; rubber gloves. 

5.2 	Symptoms Following Exposure: Moderately rrttaurs to eyes and skin. Ingestion. absoitool 

through skin. or inhalation of mist or dust may cause excimPlity. convulsions, nausea...priding. 

diarrhea. and some local irritation of the gastronlesanal tract. 

5.3 	Treatment of Exposure INHALATION: administer eager,  and give had therapy: do not re 

epinephrine. since it may induce ventricular fibrillation, enlace complete rest. EVES: Dirs. with 

water to at least 15 min. SKIN. wash OR skin with adequate Quantities of soap and wale-. do 

NOT scrub. INGESTION: induce vomiting and know mill gastric lavage and edmilliStra101 of 

saline cathartics ether and barbiturates may be used 10 COntrOt convulsions: oxygen and hod 

therapy are also recommended: do NOT give epinesevine, Since no specific antidotes re 

known, symptomatic therapy must be accompanied by complete rest. 

5.4 	Threshold Until Value: 0.5 mg/m3  

5.5 	Short Term Inhalation Limits: 2 mg/rn,  tor 30 min 

5.6 	Toxicity by Ingestion Grade 3: Oral LCIa= = 283 rig/kg Pali 

5.7 	Late Torridity Possible liver damage: loss of appetite and weight. 

5.8 	Vapor (Gas) Irritant Characteristics 	Data not available 

5.9 	Liquid or Solid Irritant CNtracteristica: Data not evadable 

5.10 	Odor Threshold Data not available 

5.11 	IDLiii Value: 500 mg/ms 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6. 	FIRE HAZARDS 

Flash Point: Solution 	225'F 0.G.: 132'F 

C C Sold is not ltarnmabte 

Flammable Limits In Ain 0.7°,v•5N. 

(kerosene solution) 

Fire Extinguishing Agents, Dry cnem :a'. 

loam carbon dioxide 

Fire Extinguishing Agents Not to be 

Used water may be inelleclive on 

solution hie 

Special Hazards of Combustion 

Products: Irritating and tout hydrogen 

chionoe and phosgene gases ma) be 

formed when kerosene solution of 

compound burns. 

Behavior in Fire: Not peninent 

Ignition Temperature: a ICYF (kerosene 

solvent) 

Electrical Hazard: Data not available 

Burning Rate: Nor pertinent 
(Con/in...di 

10. HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-S-Y 

11. HAZARD CLASSIFICATIONS 

	

11.1 	Code of Federal Regulations 

Combustible liquid 

	

11.2 	NAS Hazard Rating for Bulk Water 

Transportation, Not listed 

	

11.3 	NFPA Hazard ClassIlicatiorc 

Not listed 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7. 	CHEMICAL REACTIVITY 

Reactivity With Water. No reaction 

Reactivity-  with Common Materials: No 

reaction 

Stability During Transport: Stable to 

160'F 

Neutralizing Agents for Acids and 

Caustics: Not pertinent 

Polymerization: Not pertinent 

Inhibitor of Polymerization: 

Not pertinent 

Molar Ratio (Reactant to 

Product): Data not available 

Reactivity Group-  Data not available 

17_ 	PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical Stale at 15'C and 1 atm: 

Liquid 

121 	Molecular Weight 409 6 

12.3 	Boiling Point at 1 atm: Decomposes 

12.4 	Freezing Point Not perirent 

12.5 	Critical Temperature. Not pertinent 

12.6 	Critical Pressure: Not pennent 

12.7 	Specific Gravity 

1.6 at 25'C (liquid) 

12.9 	Liquid Surface Tension: 

lest.) 25 dynes/cm = 0_025 N/rn at 

20'C 

12.9 	Liquid Water Interfacier Tension: 

lest. 150 dynes/cm = CO5 N/rn at 20t 

12.10 	Vapor (Gas) Specific Grevrry 

Not pertinent 

12.11 	Ratio of Specific Nests of Vapor (Gast 

Not pertinent 

12.12 	Latent Heat of Vaporiutert 

Not pertinent 

12.13 	Heat of Combustion: fest.) --4.000 Btu/lb 

= -2.200 cairg = -93 X 10,. J/kg 

12.14 	Heat of Decomposition: No: pertinent 

12.15 	Heat of Solution: Not pertinent 

12.16 	Heal of Polymerization: Not pertinent 

12.25 	Heat of Fusion: Data not available 

12.26 	Limning Valuer Data not available 

12.27 	Reid Vapor Pressure: Data not available 

'Properties fele, to widened, 

technical-grade cNorclane. 

8.1 

8.2 

8.3 

8.4 

6. 	WATER POLLUTION 

Aquatic Toxicity: 

0.5 pprn.,96 hi/goldlish/T4/tresh 

water 
Waterfowl Toxicity: LCI,.. -, 1,200 mg/kg 

Biological Oxygen Demand (BOO): 

Data not available 

Food Chain Concentration Potential. 

High 

9.1 

9.2 

91 

9.4 

9. 	SHIPPING INFORMATION 

Grades of Purity: Technical. A variety of 

dusts. powders. and SOlutiOns in 

kerosene containing 2.80% chlordane 

are shipped. 

Storage Temperature: Ambient 

Inert Atmosphere: No requirement 

Venting: Open (flame arrester) 

6. 	FIRE HAZARDS (Continued) 

6.10 Adiabatic Flame Temperature: Data not available 

6.11 Stoichiernetrk Air to Fuel Ratio: Data not available 

6.12 Flame Temperature: Data not available 



12.21 
SOLUBILITY IN WATER 

1222 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

I 215 .000 215 .00001 N 
N 220 .000 220 .00001 0 

S 225 .000 225 .00002 T 

0 230 .000 230 .00002 
L 235 .001 235 .00003 P 

U 240 .001 240 .00005 E 

B 245 .001 245 .00007 Ft 

L 250 .002 250 .00009 T 

E 255 .002 255 .00012 I 

260 .003 260 .00017 N 
265 .004 265 .00023 E 
270 .006 270 .00031 N 
275 .008 275 .00042 T 
280 .011 280 .00056 
285 .015 285 .00074 
290 .019 290 .00099 
295 .026 295 .00131 
300 .035 300 .00174 
305 .046 305 .00228 
310 .060 310 .00300 
315 .079 315 .00391 
320 .104 320 .005.10 
325 .136 325 .00662 
330 .177 330 .00856 
335 .230 335 .01104 
340 .297 340 .01418 

CDN 
	

CHLORDANE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature 
British thermal 

unit-inch per hour- Temperature Centipoise 
(degrees F) toot (estimate) (degrees F) per pound-F (degrees F) square foot-F (degrees F) (estimate) 

(estimate) (estimate) 

52 100.400 60 .300 60 1.209 130 58.980 

54 100.400 61 .300 61 1.209 140 51.140 

56 100.299 62 .300 62 1.209 150 44.560 

58 100.200 63 .300 63 1.209 160 38.990 

60 100.200 64 .300 6.4 1.209 170 34.270 

62 100.099 65 .300 65 1.209 180 30.240 

64 100.000 66 .300 66 1.209 190 26.780 

66 99.940 67 .300 67 1.209 200 23.810 

68 99.879 68 .300 68 1.209 210 21.240 

70 99.809 69 .300 69 1.209 220 19.020 
72 99.740 70 .300 70 1.209 230 17.080 
74 99.669 71 .300 71 1.209 240 15.390 

76 99.599 72 .300 72 1.209 250 13.900 

78 99.530 73 .300 73 1.209 260 12.590 

80 997459 74 .300 74 1.209 270 11.440 

82 99.389 75' .300 75 1.209 280 10.420 
84 99.320 76 .300 76 1.209 290 9.516 

86 99.250 77 .300 77 1.209 300 8.710 



CRESOLS 
	

CRS 

Common Synonyms 

Cresyfic acids 
Hydros ),toluenes 
Methylphenois 
Daytoluenes 
Tar acids 

Watery Liquid. or solid 	Colorless or yellow 	Sweet tarry odor 
crystals 

Sinks in water. 

Avoid contact with liquid. Keep people away. 
Wear goggles. seficartairwal breathing apparatus. and rubber overclodirg  

(ncluarg gloves). 
Stop &charge if possible. 
Call fire cktpartment 
Isolate and remove discharged material. 
Notify local health and pollution Don001  agencies. 

Fire 

Combustible. 
POISONOUS GASES MAY BE PRODUCED IN FIRE. 

Weer goggles and self.00ritained breathirg apparatus. 
Extinguish wrth water. dry chemical, foam or canton doxide. 
Cool exposed containers with water. 

CALL FOR MEDICAL AID. 

UOUID 
Will burn skin and eyes. 
Harmful if swallowed. 

Remove contar.n.sted cietiong  and shoes. 
Flush affected areas with plenty of water. 
IF IN EVES. had eyelids open and flush with plenty of weer. 
IF SWALLOWED and victim a CONSCIOUS. have wcarn dunk water or 

milk 
DO NOT INDUCE VOMMNG. 

Exposure 

Water 

Pollution' 

HARMFUL TO ACUAT1C LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if aenters water intakes. 

Notify local hearth and wildlife officials. 
Notify operators of nearby water -intakes. 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-water contaminant. pason 

Restrict access 

Snould be removed 

Chemical and physical treatment 

2. 	LABEL 

2.1 	Category: Corraive 

22 Clem 8 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CO Compatibility Class: Phenols, Creosols 

32 	Formula: CH,C.H.OH 

3.3 	1110/UN Designation: 9.0/2076 

3.4 	DOT 10 No 	2076 

3.5 	CAS Registry No.: 1319.77-3 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as shipped): 

Liquid or soled 

	

4.2 	Colon Colorless to dark yellow 

	

4.3 	Odor. Sweet, tarry 

S. 	HEALTH HAZARDS 

5.1 	Personal Proteedve Equipment Organic vapor canister unit (USBM Type B) approved by J.S. 

Bureau of Mines. Rubber gloves; chemical safety goggles;  face shield: coveralls and/or ncoer 

apron; rubber shoes or boOts. 

5.2 	Symptoms Following Exposure Vapors cause relator of eyes, nose, and throat Conta= with 

skin or eyes causes severe tums. Chemical is rapidly absorbed through skin. 

5.3 	Treatment of Exposure: Call a physician INHALATION: remove to fresh air. INGESTIONN, have 

victim drink water or milk;  do NOT induce vomiting. SKIN OR EYES: ?Rah immediately air 

plenty Of water ter at least 15 min.;  remove contaminated clothing  immediately and wash ?afore 

reuse; discard contaminated shoes. 

5.4 	Threshold Limit Value: 5 ppm 

5.5 	Short Term Inhalation Umtic Data not available 

5.6 	Toxicity by Ingestlore Grade 2 LDso = 0.5 to 5 g/kg (rat. rabbit) 

5.7 	Late Toxicity: Data not available 

5.6 	Vapor (Gas) Irritant Characteristics: Vapors cause moderate irritation such that personnei .4411 
find high concentrations unpleasant. The effect is temporary. 

5.9 	Liquid or Solid Irritant Characteristic= Fairly severe skin irritant may cause pain and second- 
degree burns after a few minutes' contact 

5.10 	Odor Threshold: 5 ppm 

5.11 	1044 Value: 250 ppm 

6. 	FIRE HAZARDS 

6.1 	Flash Point 175-185*F 0.C.; 178*F C.C. 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

6.2 	Flammable Limits ki Air. LEL 1.4% 
(ociroi: 1.1% (meta or Para) 

A-P-O-T-U-X-Y 

6.3 	Fire Extinguishing Agents: Water, dry 

chemical. carbon dioxide. end foam 

11. HAZARD CLASSIFICATIONS 6.4 	Fire Extinguishing Agents Not to be 

Used: Not pertinent 

6.5 	Special Hazards of Combustion 11.1 	Code of Federal Regulation= 

Products Flammable toxic vapors given Corrosive material 

oft in a fire. 11.2 	NAS Hazard Rating for Bulk Water 

6.6 	Behavior In Flre: Sealed closed containers Transportadorc 

can build up pressure if exposed to heat Category 	 Rating 

6.7 	Ignition Temperature 1110T (o-cresol) 

11138T (rn. or p-cresof) Health 

6.8 	Electrical Natant Data not available Vapor Irritant 	____._ ..... _- 	2 

6.9 	Burning Rate Data not available Liquid or Sold Irritant..__._..__ 	3 

6.10 	Adiabatic Flame Temperature: Poisons... 	 2 

Data not available Water Position 

Human Toney...._._._....._.._... 	1 

(Contintrec0 
Aesthetic Effect ....... -- ...... ___ 	4 

7. 	CHEMICAL REACTIVITY Reactivity 

	

7.1 	FteactivIty With Water. No reaction 

	

7.2 	Reacttinty with Common Materials: No 

reaction 

	

7.3 	Stability During  Transport Stable 

	

7.4 	NeutralLiing Agents for Acids and  

__._ ........... 	2 Omer Chemicals _ _ th 
 

Water 	0 

Sell Reaction_ 	0 

11.3 	NFPA Hazard Classification: 

Category 	Classification 

Caustics Not pertinent 
meta 

7.5 	Polymerization: Not pertinent 
and 

7.6 	Inhibitor of Polymerization: 

Not pertinent 

ortho 	pars  
Health Hazard (Blue) 	 3 3 

7.7 	Molar Ratio (Reactant to 

Productt Data not aimilable  

Flarnrnateny (Red)...... ............. .._ 	2 

Reactivity (yellow)  	0 

1 

0 

7.8 	Reactivity Group: 21 

12. PHYSICAL AND CHEMICAL PROPERTIES 

121 	Physical State at 15*C and 1 errs 

Liquid 
122 	Molecular Weight 108,13 

12.3 	Bolling  Point at 1 gin 

>350'F= >177C= >45014 

12.4 	Freezing Pant Varies with composition 

12.5 	Critical Temperature Not pertinent 
WATER PO I. 	 LLUTION 

12.6 	Critical Pressure Not pertinent 

8.1 	Aquatic Toxicity: 12.7 	Specific GravItyt 

24 mg/I/96 hr/auegill/TI.../fresh water 1.03.1.07 at 20'C (liquid) 

10.100 ppm/46 N/shnng / LC. o /salt 128 	Liquid Surface Tonal= 

water 37 dynes/cam - 0.037 N/m at 20'C 

8.2 	Waterfowl Toxicity Data not available 17-9 	Liquid Water Interfacial Tenslorc 

8.3 	Biological Oxygen Demand (BOO( Data not available 

m-cresor. t70%, 5 days 12.10 	Vapor (Gas) Specific Gravity: 

o-cresoy 164%, 5 days Not pertinent 

p-CtesCa 144%. 5 days 12.11 	Ratio of Specific Heats of Vapor (Gast 

6.4 	Food Chain Concentration Potential: 1.073 

None 12.12 	Latent Heat of Vaporization: 

(est) 200 Btu/Ile = 110 cai/g  . 

4.6 X 10. J/kg  

1213 	HeaLat CornbuatIon: 

-14,720 to -14.740 Btu/Ile 

= -8160 to -8190 calig  

= -1421 to -342.9 X 10. J/kg  

& 	SHIPPING INFORMATION 

	

12.14 	Haat of Decomposition Not pertinent 

	

12.15 	Heat of Solution: Not pertinent 

9.1 	Grades of Purity: USP Lipid (mixed 1216 	Heat of ereyrnertZetteet Not pertinent 

isomers) Phenol-cresol matures 12.25 	Heat of Fusion: 26.28 cal/g (ID-Cresol) 

Onto-cresol 80 to 68% containing 12.26 	Limiting Value: Data not available 
phenol Meta-cresol 60 to 98% 12_27 	Reid Vapor Pressure: 0.03 psis 
COrrtainteg Other seeds and xylem% 

Para-cresol 92 to 98% containing 

meta cresol Meta-pare-cresol containing 

ortho-cesof and Xylem:A "Resin' 

cresols containing phenols and rylenols 

Cresylic acids containing xylenols, 

cresols and phenols 

92 	Storage Temperature: Ambient 

9.3 	hell Atmosphere No requirement 

9.4 	Venting: Open 

6. 	FIRE HAZARDS (Continued) 

6.11 	Stoichiometric Air to Fuel Ratio: Data not available 

6.12 	Flame Temperature Data not available 

JANUARY 1991 



CRS 
	

CRESOLS 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 
(estimate) 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) 

Centipoise 
(estimate) 

35 65.469 46 .490 52 1.048 40 15.050 
40 65.349 48 .490 54 1.048 50 12.020 
45 65.230 50 .490 56 1.048 60 9.678 
50 65.110 52 .490 58 1.048 70 7.858 
55 64.990 54 .490 60 1.048 80 6.430 
60 64.860 56 .490 62 1.048 90 5.300 
65 64.740 58 .490 64 1.048 100 4.399 
70 64.620 60 .490 66 1.048 110 3.675 
75 64.500 62 .490 68 1.048 120 3.089 
80 64.379 64 .490 70 1.048 130 2.612 
85 64.259 66 .490 72 1.048 140 2.221 
90 64.139 68 .490 74 1.048 150 1.899 
95 64.009 70 .490 76 1.048 160 1.632 

100 63.890 72 .490 78 1.048 170 1.409 
-- 74 .490 80 1.048 180 1.222 

-76 .490 82 1.048 190 1.064 
78 .490 84 1.048 200 .931 
80 .490 86 1.048 210 .818 
82 .490 88 1.048 
84 .490 90 1.048 
86 .490 92 1.048 
88 .490 94 1.048 
90 .490 96 1.048 
92 .490 98 1.048 
94 .490 100 1.048 
96 .490 102 1.048 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch (estimate) 

Temperature 
(degrees F) 

Pounds per cubic 
foot (estimate) 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 2.200 40 .004 40 .00008 0 .236 
60 .008 60 .00016 20 .246 
80 .017 80 .00032 40 .257 

100 .034 100 .00060 60 .267 
120 .062 120 .00109 80 .276 
140 .111 140 .00187 100 .286 
160 .192 160 .00312 120 .296 
180 .319 160 .00502 140 .305 
200 .514 200 .00785 160 	'"'" .314 
220 .805 220 .01193 180 .323 
240 1.230 240 .01771 200 .332 
260 1.835 260 .02568 220 .341 
280 2.679 280 .03648 240 .350 
300 3.834 300 .05084 260 .358 
320 5.387 320 .06960 280 .366 
340 7.442 340 .09374 300 .375 

320 .382 
340 .390 
360 .398 
380 .405 
400 .413 
420 .420 
440 .427 



1,1-DICHLOROETHANE 
	

DCH 

Common Synonyms 

Ethylidene chloncle 
Ethylidene dichloride 
Chlorinated hydrochloric 

ether 

Oily liquid 	 Godless 	 Chip/ otorm 1,-f 
ethereal 

Sinks and mixes with water. 

W68' 1:»g7■es set!-coma ned breathing azioret, and rubber overclothing 
Slop cirs:hirge r posbie. Keep people away. 
Shut oh crvuor sou-ces and call lire department. 
Avoid contar. WV, 1,004 
Isolate and re-rye orschaiged material. 
Notify local heaYr. and pollution Control agencies.  

wim■ 

Flammable. 
POISONOUS GAS MAY BE FRODJCED IN FIRE OR WHEN HEATED 
Containers may explode in fire. 
Asa,  poggles and sell.conta ■ ned 10...1,10 2.....,08,2105, 
En/lc-is,  with alcohol loam ca'lic'o cboxioe 	or cry chemical .  
Water may be ineffective 011 Ire. Fire 

Exposure 

CALL FOR MEDICAL AID. 

LJOUID 
11 se:alio...et:I may cause nausea. vorrn,ng and faintness. 
vacating to skin and eyes. 

Fusir enacted areas oath plenty 0' wale, 
IF IN EYES, hold eyelids open arc fiJsr vr.7- oenty of eater. 
IF SA ALLOWED and victim a c3,:ss1-..,..* r.eve victim drink wale. o' r.... 

a-C induce vomiting. 

Water 
Pollution 

Dangerous to aquatic life in high concentrations. 
May be dangerous It it enters water intakes. 
Nooty iota'' health and vniclirle ohvoais 
Noel operators of nearby wale: mimes. 

1. 	RESPO SE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-high flammability. 
Restrict access, 
Chemical and pnysical treatment. 

7- 	LABEL 

21 	Category. None 
22 	Class: Not pertinent 

3. 	CHEMICAL DESIGNATIONS 

	

9.1 	CG Compatibility Class: Halogenated 
hydrocarbon 

	

3.2 	Formula: CiH•Cit 

	

3.3 	IMO/UN Designation, Not listed 

	

3.4 	DOT ID No, 2362 

	

9.5 	CAS Registry Pio, 7534.3 

4. 	OBSERVABLE CHARACTERISTICS  
4.1 	Physical State (as shipped): 

Oily liquid 
42 	Colon Colorless 
4.3 	Odor: Chloroform 

5. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment In areas of poor venbalhon or high concentration. a 
5e0-contained tieilinin2  apparatus with lull lace mask should be worn. Chemical workers 
goggles, rubber gloves, and protective clothing should be worn. 

5.2 	Symptoms Following Exposure: INHALATION: Irritation or respiratory tract. Salivation. sneezing, 
Coughing. dizziness. nausea, and vOmiling EYES: irmatlon. lacrirnation, and reddening of 
COnjunctiva SKIN. Irritation. Prolonged or repeated skin contact can produce a slight burn 
INGESTION: Ingestion incidental to industrial handling is not considered to be a problem. 
Swallowing Of substantial amounts could cause nausea vomiting, laintneSS. drowsiness. 
Cyanosis, and circulatory failure. 	 1 

5.3 	Treatment of Exposure: Call a doctor. INHALATION: Remove horn contaminated area: keep 
warm and quiet II breathing has Slopped give artifioal respiration. Administer oxygen. EYES: 
Flush with large amounts of water or weak bicarbonate of soda solution. SKIN: Dilute wit, Large 
amounts of water. Remove contaminated clothing. INGESTION: Attempt to empty storriraM 
dilute by administering fluids (tap water, soapy water, sat water, or milk). 

5.4 	Threshold Until Value: 200 ppm. 
5.5 	Short Tent Inhalation Limits: 250 ppm. 
5.6 	Toxicity by Ingesdom Grade 2: LD.e = 0.5 to 5 g/kg hap, 
6.7 	Late Tolkity: °sonic expense may cause boar damage and dermatitis. Animal experimentation 

has shown this compound to be slightly embryo-lock and to retard fetal development 
5.6 	Vapor (Gse)In1tard Characteristic*: Vapors cause a Wight smartng of the eyes or respi-atory 

system d present in high concentrations. The effect is temporary. 

6.9 	Liquid or Solid Irritant Characterlaticar Minimum hazard. If spilled on clothing and allowed to 
remain. may cause smarting and reddening of skill 

6.10 	Odor Threshold Data not available 

6.11 	IDLPI Villas 4,000 ppm 

E 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 	Flash Point 57'F O.C.= 22'F C C. (See Hazard Assessment Handbook) 

6.2 	Flammable Limits In Air. 5 6% to 11 4% A-P-O-R-S 
6.3 	Fire Ertinguishing Agents: Alcohol foam. 

sate. town, CO,. dry chemical, carbon 
tetracivoncte 

11. HAZARD CLASSIFICATIONS 6.4 	Fire Extinguishing Agents Not to be 
Used: inater may be ineffective 

6.5 	Special hazards of Combustion 11.1 Code of Federal Regulations: 

Products: When heated to decomposition Not listed  

emits tvonly toxic lames to phosgene. 1 11.2 HAS Hazard Rating for Bulk Water  

6.6 	Behavior in Fire: Explosion hazard Transportation: No: Isted 

	

6.7 	Ignition Temperature: 656•F 

	

6.5 	Electrica' Hazard: Data not available 

11.3 NFPA Hazard Classification, 
Category 	Classification 

6.9 	Burning Rate. Data not available Health Hazard (Blue) 	2  
6.10 	Adiabatic name Temperature' Flammability (Red) 	 3 

Data no, available Reactivity (Yeltow) 	 0 

6.11 	Stoichiornetric Air to Fuel Ratio: 
Data rid.. available 

6.12 	Flame Temperature: Data not available 

7. 	CHEMICAL REACTIVITY 

7.1 	Reactivity With Water. No reaction 
7.2 	Reactivity with Common Materials: Data 

not a...able 
7.3 	Stability During Transport Data not 

available 

7.4 	Neutralizing Agents for Acids and 
Caustics: Data not available 

7.5 	Polymerization: Data not available 
7.6 	Inhibitor of Polymerization: table 

Data no, available 
7.7 	Molar HEX (Reactant to 

PrOtliKl): Data not available 
7.5 	Reactivity Group: 36 

12 PHYSICAL AND CHEMICAL PROPERTIES 

121 Physical State at 15'C and 1 aim: 

Liquid 
12.2 Molecular Weight 95.57 
122 Bolling Point at 1 atria 

135.14'F = 57.3'C = 330.5*K 
12.4 Freezing Point 

8. 	WATER POLLUTION 12.5 

-143.32*F = -97.4'C = 175.75'K 

Critical Temperature: 

5.1 	Aquatic Toxicity: 502.7T ii 251.5'C = 534,65% 
TI..., (ktanne pinperch) 250 to 275 mgt 12.6 Critical Pressure: 
24-hots TI.., Brine shorn)), 320 mg/I 734.8 psia = 50 atim = 5.065 MN/mk 

24.tios TL., Pinperch: 160 mg/I 12.7 Specific Gravity: 

5.2 	Waterfowl Toxicity Data not available 1.174 at 20'C 

5.3 	Biologica  Oxygen Demand (BODZ 12_8 Liquid Surface Tension: 
Percent. 0.05 g/g la 10 days Percent, 
0.002 g/g for 5 days 

24.75 dynes/cm = 0.02475 N/m at 
20t 

5.4 	Food Chain Concentration Potential: 12.9 Liquid Water Interfacial Tenslorc 

Data not available Data not available 
1210 Vapor (Gas) Specific GreotY, 3- 52  
1211 Ratio of SpecIfk Heats of Vapor )Gast 

1.136 at 20'C (68•F) 
12.12 Latent Heat of Vaporization 

131.6 Btu/lb = 73.1 cal/g = 

3.06 X 10. J/kg 
1213 Heat of Combustion: --a.774 Btu/lb = 

9. 	SHIPPING INFORMATION 
-2,652 calig = -111 X IV J/kg 

12.14 Heat of Decomposition Data not available 
9.1 	Grades of Purity Data not available 12.15 Heat of Solvtlon: Data not available 
9.2 	Storage Temperature: Cool 1216 Heat of Polymerlzatiorc Data not available 
6.3 	Inert Atmosphere: Data not available 12.25 Heat of Fusion: Data not available 
9.4 	Venting: Data not available 1226 Limiting Value: Data not available 

12.27 Reid Vapor Pressure: 7.35 psia 

NOTES 
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DCH 
	

DICHLOROETHANE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal 
Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

Temperature 
(degrees F) 

unit-inch per hour- 
square foot-F 

Temperature 
(degrees F) Centipoise 

35 75.198 D 35 .804 35 .617 

40 74.929 A 40 .799 40 .595 

45 74.660 T 45 .795 45 .574 

50 74.389 A 50 .791 50 .555 

55 74.120 55 .786 55 .537 

60 73.851 N 60 .782 60 .520 

65 73.580 0 65 .778 65 .504 
70 73.311 T 70 .773 70 .489 

75 73.042 75 .769 75 .475 

80 72.771 A 80 .765 80 .462 

85 72.502 V 85 .760 85 .449 

A 90 .756 90 .437 

I 95 .752 95 .426 

L 100 .747 100 .415 

.=-.- A 105 .743 105 .405 

B 110 .739 110 .395 

L 115 .386 

E 120 .377 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

68 .500 -70 -1.334 -100 .07407 D 

-60 -1.944 -80 .05000 A 

-50 -.555 -60 .02594 T 
-40 .835 -.40 .00187 A 

-30 .225 -20 .02219 

-20 .386 0 .04626 N 

-10 .996 20 .07032 0 

0 1.607 40 .09439 T 

10 2.217 60 .11845 
20 2.827 80 .14252 A 
30 3.438 100 .16658 V 
40 4.048 120 .19065 A 
50 4.658 140 .21471 I 

60 5.269 160 .23878 L 
70 5.879 A 
80 6.489 B 
90 7.100 L 

100 7.710 E 
110 8.321 
120 8.931 
130 9.541 



6. 	FIRE HAZARDS 

6.1 	Rash Point 80'F 0.C.: 59"F 

112 	Flammable Limits in Ain 1.0%6 7% 

6.3 	FY. Extinguishing Agent= Foam (most 

Sective), water fog, carbon cioacie or 

dry chemical. 

Fes Extinguishing Agents Not to be 

Used Not pertinent 

6.5 	Special Heard. of Comburtion 

Product. irritabng vapors are generated 

sten heated. 

1.11 	berienor In Fire Vapor O heaver than er 

rid may travel considerable daunt* to 

me source of ignition and Sash bick 

6.7 	Ipition Temperature: SECT 

6J 	dottiest Haar. Not pertinent 

6.3 	Lotting Rate: 5.8 mm/rain. 

6.10 ALebetle Flame Tempereturs 

Dela Not Available 

/;mom 

10. HAZARD ASSESSMENT CODE 
(See Heard Assessment liendbook) 

A-T-U 

11.1 

11.2 

11. HAZARD CLASSIFICATIONS 

Code of Federal Regulations 

Flammable Sod 

HAS Heard Rating for Bulk Water 

Transportetiore 

Category 	 Rating 

	

 	3 

Health 

Vapor  	2 

Liquid or Solid Irrrarn_ 	2 

2 

Water PoMbon 

Human Tcsicity  	1 

Aquatic Tosicity-....- 	3 

Amigo= Dien   2 

Reactivity 

1 

Water  	0 

Sell ROOMY, 	 0 

7.1 

7.2 

7.3 

7.4 

7i 

7.1 

7.7 

7.6 

7. 	CHEMICAL REACTIVITY 

Resthlty Wall Writer. No reaction 

Resstivity with C0111111011 aerial! No 

11.3 
reaction 

Sueselty During Transport Stable 

Neutrons:1m Agents for Acids and 

Caustics Not pertinent 

Perymerbabore Not pertinent 

Irrigator of Potymerteatiore 

Nat pertinent 

Mohr Ratio (Reactant to 

Productk Data Not Available 

Resin/11y Group: 32 

NFPA Hazard Claselloattorx 

Category 	C1asetfication 

Health Head (Bice).-. 	2 

Flarnrnabarty  	3 

Reactivity (robot./  	0 

12.  

121 

12.2 

12.3 

12.4 

PHYSICAL AND CHEMICAL PROPERTIES 

Physical Stet' it 15-C and 1 start 

Lipid 

Moestular Weight 106.17 

Boiling Point at 1 stye 

2772T 	1362'C - 409.4'K 

Freezing Point 

I. 	WATER POLLUTION 
-139T 	-PST 	178'K 

at Awatc Toxicity: 
125 Crfliesi Temperer re 

651.0T 	343.17-C 	617.1'K 

29 ppm/96 hr/bluegtl/TL./fresh wear 12-6 Critical Pressure 

L9 Weterfowl Toxicity: Data not amiable 523 pea - 35.6 atm 	3.61 MN/rn. 
4.2 Betook= Oxygen Demand (D002 12.7 Specific Onnity: 

21% (Moor.), 5 days 0.867 at 20-C (1qu() 
6.4 Food Chen Concentration Potent.. 

hone 
123 Liquid Surface Tenelore 

29.2 dynes/cm 	0.0292 N/m at 20'C 

12.9 Ucead Water Irdiefecial Tarlac 

35.48  aftvesielm 	0.03548 N/m et 

2CPC 

12.10 Vapor (Gas) Sped'. &Why: 

Not pertinent 

1211 Ratio of Specific Heats of Vapor (Gas 

1.071 

1212 Latent Nest of Vapor's/Sim 

144 !bat 	80.1 eal/g 

1213 

3.35 X 101  J/k0 

Heat of Corntsattlore -17,780 Btu/10 I. 	SHIPPING INFORMATION 
-0677 esl/g 	-413.5 X 10. J/kg 

L1 Orates of Purity: Research grade 12.14 Heat of Desompositiors Not pertinent 
99.30%; pure grade: 99.5%; teeirocal 1215 Heat of Sok-Mott Not pertinent 
grade 99.0% 12.16 Hest of Potymettaflore Not pertinent 

9.2 Stereos Temperature Ambient 12-25 Heat of Full= Data Not Available 
L3 Inert Abncepherec No requirement 1226 Limiting Value Data Not Aral/able 
6.4 Ventre; Open (Same arrester) or 1227 Vapor Preserve 0.4 pea .11•111 

IreaSiffaVINILUITI 

6. FIRE HAZARDS (Continued) 

L11 Stechiometric Al to Fuel Retire Data Not Arailable 

6.12 Flame Temperature Data Na Amiable 

ETHYLBENZENE 
	

ETB 

ES 
Common Synonyms 

Phenyietnane 
Liquid C.:Sloes Sweet. pesolinellie cox 

Floats on water. 	irltabng vapor is produces 

Avon,' contest sr, Sat and VS207. hes C.f.-021E Wet crows selt-contained breath,c, epostet.us ent ruraber overclothng (mooing gloves). $hkr. 	trine, soces and cal: firs civoa-,--nent. Loc. cis--nop* r possible. Stay .p.rc and USE, water sore) 10 "knob 03 	re..10r, isouts ertt remove ckseurged malenal. Nor.) ixa roam end polArOon cant,: asonpes 
FLAMMABLE. Flashback along vapor trai may ones. Vapor may explode N pined n an endowed area. 

(incising gloves). Ertinguish with cry chenNIC, foam. or carbon cboone. Vista, may be ineffective or. fre. Coo, exposed =nano-n tor. we:. 

Weer poppies. wilco-carted tredrinc apparatus, and rubber overoctring 
Fire 

Exposure 

CALL FOR MEDICAL AID. 
VAPOR Irritating to eyes, nose and Croat. r inhaled, will cause dm-lines. or drioull breathing krone to hash air. r tvkarting nay stooped. Ern a'trLne respiration. Y. truette,g w drtfontlk pne er■Teni 

1J0k1110 WM Non Min and eyes. Harmful If .wallowed. Rens.* contaminated rinnin; and Sh.0eS. Rush sheeted area, aIth potash of ware. IF IN EYES, NS eye1.= DCA, ere h.S. wat plenty of water. IF SWALLOWED and v.S-27c coNs,a.,s, here victim drink was or milk. DO NOT INDUCE VOlir7ND. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS Fasting to shorearte. Miry be darceroks 9 It enters water .make.. Natty loc. health and 	eras% Natty operators of neat, water rrtasei 
Water 

Pollution 

L 	RESPONSE TO DISCHARGE 
(sue Response alehods Handbook) 

Mecherical cone:went 
Should be remorse' 
Onerical and pints:re treatment 

2. 	LABEL 
2.1 Category: Merman's 6:09 
2.2 Claw 3 

1 	CHEMICAL DESIGNATIONS 4. OBSERVABLE CIWIACTECSTCS 
3.1 CO Compekety gas= Aromatic 

hydocerbon 

	

4.1 	Physical State (as ehippeCt Load 

	

4.2 	Coke: Colorless 
3.2 Pomade CelleCoirChie 4.3 	Odor Aromatic 
3.3 1160/1P1 Deaegnaborx 3.3/1175 
3.4 DOT to Not 1175 

CAB Regislry No 100-41-4 

S. 	HEALTH HAZARDS 
6.1 	Peewee Protect." Equipment Self-contailed tweeting apparent= matey wiggles 
6.2 	Symptom Fallowing Expos ace Inhalation may tees inkier of nose. &renew tecression. 

Moderate Irritation of eye with corneal InMy preside. Motes sldn and may cause bledra. 
5.3 	Treatment of Exposure INHALATION: 6 B effects coat, remove seen to fresh sic beep rim 

win and pie and get medical help promptly; 2 brewery stew 9th artificial reseetke 
INGESTION: Incl.= vorriling only upon 07yd:en's approval; material In Iwo; may men 
dernical pneurionitis. SKIN AND EYES: promptly than with plenty of water (15 inn for eyes) 
rd pet medical attention; remove and wash conami-eled clothing before rem% 

5.4 	Threehold Unlit Voss 100 ppm 
5.5 	Short Term Inhabanow Limits 200 ppm for 30 min. 
5.6 	Toxicity by ingest= Grade a .0.. 	0.5 to 5 9/1"0 010 
6.7 	Late Toeichy: Data not evaletee 
LI 	Vapor (Cise irritant Cheracterleks Vapors caws mode-ate Irritation why that personnel MI 

that high cal:ant:store ',pleasant The eke Y to Wry. 
6.9 	Lipid or Sold Irritant Characteristic= Causes amatng of the *en and arskiesree erre on 

short expoeue may MAO secondary erne on long maces% 
6.10 Odor Tesehoick 140 porn 
5.11 	IDLN Value 2.000 ppm 
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ETB 
	

ETHYLBENZENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unitnc 	per hur- 

scJare foot-F 

Temperature 
(degrees F) Centipo se 

40 54.990 40 .402 -90 1.065 40 .835 
50 5.4.680 50 .404 -80 1.056 50 .774 
60 54.370 60 .407 -70 1.047 60 .719 
70 54.060 70 .409 -60 1.037 70 .670 
80 53.750 80 .412 -50 1.028 80 .626 
90 53.430 90 .414 -40 1.018 90 .586 

100 53.120 100 .417 -30 1.009 100 .550 
110 52.810 110 .419 -20 1.000 110 .518 
120 52.500 120 .421 -10 .990 120 .488 
130 52.190 130 .424 0 .981 130 .461 
140 51.670 140 .426 10 .971 140 .436 
150 51.560 150 .429 20 .962 150 .414 
160 51.250 160 .431 30 .953 160 .393 
170 50.940 170 .434 40 .943 170 .374 
180 50=0 180 .436 50 .934 180 .356 

- 190 50.310 190 .. .439 60 .924 190 .340 
200 50.000 200 .441 70 .915 200 .325 
210 49.690 210 .443 80 .906 210 .311 

90 .896 
100 .887 
110 .877 
120 .868 
130 .859 
140 .849 
150 .840 
160 .830 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
toot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .020 80 .202 80 .00370 -400 -.007 
100 .370 100 .00654 -350 .026 
120 .644 120 .01099 -300 .060 
140 1.071 140 .01767 -250 .093 
160 1.713 160 .02734 -200 .125 
180 2.643 180 .04087 -150 .157 
200 3.953 200 .05926 -100 .187 
220 5.747 220 .08363 -50 .217 
240 8.147 240 .11520 0 .246 
260 11.290 260 .15510 50 .274 
280 15.320 280 20490 100 .301 
300 20.410 300 .26570 150 .327 
320 26.730 320 .33910 200 .353 
340 34.460 340 .42620 250 .377 
360 43.800 360 .52850 300 .401 
380 54.950 380 .64720 350 .424 

400 .446 
450 .467 
500 .487 
550 .507 
600 .525 



METHYL CHLORIDE MTC 

Common Synonyms 

Chloromethane 
/uric 

Gas 	 Co-ohms 	 Odorless or sweet 
odor 

Floats and boils or water. Flammable, visible vapor cloud a 
tonne]. 

Avoid contact int'.10.1.0 and vapor. Keep peocie awry. 
Wear poggias and sea-contained breathing aporral.a. 
Stop discharge r possible. 
Shu. Off ignition SCorrOBS and call fire clepartmem 
Stay upwmc and use water spray to "knock op," moor_ 
Isolate and remove discharged material. 
Notify lode health and pollution metro:' &pence's 

FLAMMABLE. 
POISONOUS GASES ARE PRODJ...D IN FIRE. 
Flashback along vapor trail may o=ta 
VaPro,  may exprOde H ignited in an enclosed area 
Waif poggles and seff.corramec bastring apparatus. 
Stop dis.Marpe if possible. 
Coo,  exposed containers and p-otec mar, enacting shutoff with water. 
Let fire burn. 

Fire 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Not minting to eyes, nose 
If inhaled, will cause nausea 

or loss of consciousness 
Move It fresh air. 

'7- beat:Imp has slopped, ow 
r Dreaming a difficur, Woe  

LJOUID 
Wil! cause frostbite. 
Flush affected areas with p.en7 
DO NOT RUB AFFECTED 

or Croat. 
Y., 	headale, difficuit breatNng, 

athoa resainton. 
=nee.. 

d wale, 
ARcA.S. 

Water 
Pollution 

Not harmful to aquatic He. 

I. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-high flammability, 
air contaminant 

Restrict access 
Evacuate area 

2- 	LABEL 

21 	Category. Flammable gas 
22 Class 2 

3. 	CHEMICAL DESIGNATIONS 4. 	OBSERVABLE CHARACTERISTICS 

3.1 CG Compatiblety Class Halogenated 
hydrocarbon 

4.1 	Mlysical State (as shipper* 
Liquefied pea 

3.2 Formula: CHiCI 4.1 	Coke: Colones* 
3.3 IMO/UN Designation: 2.0/1063 4.3 	Odor. Faint meet non-instating; lard 
3.4 DOT ID Noz 1063 etheraike 
3.5 CAS Registry No: 7447.3 

5. 	HEALTH HAZARDS 

5.1 Personal Protective Equipment Approved canister mask; leather or vinyl gloves; pegged or 
face shield. 

5.2 Symptoms Following Exposure: inhalation causes reuses vomiting. weaknesS headadq 
emotional distrliances; high concentrations cause mental contusion, eye disturbances. macaw 
tremors, cyanosis. Convulsions. Contact of kftWO with Min may cause frostbite. 

6.3 Treatment of Exposure Remove to trash air. Cad a Cocky and have patient hospitaidad tor 
observation of slowly developing symptoms 

5.4 Threshold Limit VIII.* 50 ppm 
5.5 Short Term inhalation Ulnae 100 ppm for 5 mint 
5.5 Toxicity by Ingsaliorc Not pertinent 
5.7 Late Toxicity: Nona 	• 
5.6 Vapor (Gas) irritant Characteristics Vapors are noninitagro to Me eyes and throat. 
5.9 Liquid or Solid Irritant Characteristic:1u No appreciable Named. Practically harmless to Cie skin 

because It evaporates quickly. May cause frostbite. 
5.10 Odor Threshold Data not available 
5.11 IDU4 	lox* ppm 

6. 	FIRE HAZARDS 

6.1 	Flash Point <32'F C.C. 

6.2 	Flammable Limits In Air. 8.1%-17.2% 

6.3 	Rre Extinguishing Agents: Dry cherrobx: or 
carbon dioxide. Slop flow of gas. 

6.4 	Are Extinguishing Agent. Not to be 
User& Not pertinent 

6.5 	Special Hazards of Combustion 
Products: Toxic and imitating gases are 
generated in fires. 

,.., 	5.,,,,,ior Sr Fire:  containers may  .47,,,, 

6.7 	Ignition Temperature: 1170*F 
6.3 	Electrical Hazard: Not pertinent 

6.9 	Burning Rate: 2.2 mm/min. 
6.10 	Adiabatic Flame Temperature: 

Data not available 

6.11 	Stoichlorrietric Air to Fuel Ratio: 
4O79 (Est) 

6.12 	Flame Temperature: Data not available 

10. HAZARD ASSESSMENT CODE 

(See Hazard Auelisrnent Handbook) 

A-B-C-D-E-F.-G 

11. HAZARD CLASSIFICATIONS 

"A 	Cm'.  Of FIKI• 1̂1 Retainiiii.n. 
Flammable gas  

11.2 	NAS Hazard Rating for Bulk Water 
Transportation: 

Category 	 Rating 
Free 	4  
Health 

Vapor Irritant 	0  
LKluid Or Sold Irritant -.......... .. 	0 
Poisons 	2 

Water Polution 
Human Toxicity...._...__ 	0 
Aquatic Toxicity 	 1 
Aesthetic Enect.........___ 	0 

Reactivity 
Other Chemicals 	1 
Water 	  

11.3 	NFPA Hazard Classnicaborc 
Category 	Classification 

Health Hazard (Blue)............. 	2 
Flammability (Rec1)___._...... 	4 

Reactivity (Yellow)________ 	0 

7. 	CHEMICAL REACTIVITY 

7.1 	Ructivity With Water. No reaction 
7.2 	Reacrivtly with Common Material= 

Reacti with zinc, aluminum, 
magnesium, and thee alloys, reaction a 

viole rotes   
7.3 	Stability During Transport Stable 
7.4 	Neutralizing Agents for Acids and 

Ca Caustics Not pertinent  

7.5 	Polymerization: Not pertinent 
7.6 	inhibitor of Poirnertzatloir 

Not pertinent 
7.7 	Molar Ratio (Reactant to 

Proem.* Data not available 
7.11 	Reactivity Group: 36 

a 	PHYSICAL AND CHEMICAL PROPERTIES 

121 	Physical State at 15*C and 1 atm: 

Gas 
12.2 	Molecular Weight 50.49 
12.3 	Bolling Point at 1 atm 

-11.6'F w -247C - 249'K 

124 	Freezing Point 
-143.8*F w 97.rc - 175.51( 

125 	Critical Temperature 
290.5'F - 143 WC - 416.8rK 

126 	Critical Pressure 
969 psia - 65.6 atm w 6.68 MN/rn. 

127 	Specific Gravity: 
0.997 at -24'C *OM 

12.5 	Liquid Surface Tangiers 

162 dynes/cm - 0.0162 N/m at 20'C 

129 	Liquid Water interfacial Yonsiorc lest/ 
50 dynes/can = 0.05 N/m at -24'C 

1210 	Vapor (Ga.) SPerafic Gravttr. 1.7 
12.11 	Ratio of Specific Heats of Vapor (Gawk 

1.259 
12.12 	Latent Heat of Vaporbatiorc 

182.3 Btu/lb - 101.3 cal/g -
4241 0 10' J/kg 

1213 	Heat of Combustion -5290 Btu/lb 
w -2939 cal/g - -123.1 S 11). J/kg 

12.14 	Hut of DecompoWbort Not pertinent 

12.15 	Heat of Solution: Not pertinent 
12.16 	Heat of Polymerdatiort Not pertinent 
12.25 	Hest of Fusion Data not available 

12.26 	UmMng Value Data rot available 

12.27 	Raid Vapor Pressure 116.7 pale 

Z. 	WATER POLLUTION 

2.1 	Aquatic toxicity: 
None 

52 	Waterfowl Toxicity: None 
11.3 	Slosogical Oxygen Demand (1300k 

None 
5.4 	Food Chain Concentration Potentiat 

None 

9. 	SHIPPING INFORMATION 

	

9.1 	Grades of Purity: Technical grade; "Antic' 
refrigerant grade 

	

9.2 	Storage Temperature: Ambient 

	

9.3 	Inert Abnosphere: No riXturement 

	

9.4 	Venting Safety relief 

NOTES 
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MTC 
	

METHYL CHLORIDE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal un-. 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

-20 62.170 -50 .354 D -30 .332 

-15 61.660 -40 .357 A -20 .320 

-30 .359 T 

-20 .362 A 

N 
0 
T 

A 
V 
A 
I 
L 
A 
B 

Z.: L 
E 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .600 -55 4.590 -55 .05335 0 .177 

-50 5.298 -50 .06083 25 .182 

-45 6.095 -45 .06913 50 .187 

-40 6.987 -40 .07831 75 .192 

-35 7.985 -35 .08843 100 .197 

-30 9.096 -30 .09957 125 .202 

-25 10.330 -25 .11180 150 .207 

-20 11.700 -20 .12520 175 .212 

-15 13.210 -15 .13980 200 .217 

-10 14.880 -10 .15570 225 .221 

-5 16.720 -5 .17300 250 .226 

0 18.730 0 .19170 275 .231 

5 20.940 5 .21200 300 .236 

10 23.350 10 .23390 325 .240 

15 25.980 15 .25740 350 .245 

20 28.840 20 .28280 375 .249 

25 31.950 25 .31000 400 254 

30 35.320 30 .33920 425 258 

35 38.960 35 .37040 450 .263 
40 42.890 40 .40380 475 .267 
45 47.140 45 .43930 500 .272 

50 51.700 50 .47720 525 .276 

55 56.610 55 .51740 550 .281 

60 61.880 60 .56000 575 .285 

65 67.520 65 .60530 600 .289 



Common Synonyms Liquid Cam Sweet cos 

MEK 
2-Bulanone 
Ethyl methy: ketone 

Floats end mum wrr wale . Flammable, imtating vapor e produced. 

S■ oc clischaTe 0 possible. Keep peope away. 
Sh.r. 	ionmor. sou-cos and car tire clebannWn0- 
SMyrnic and use wafer spray to "knot,  cow," ve.:Cr .  

Avpc conta.7. wnn. hood and vapor. 
Isoats an: remove discharged material, 
hot) loos' heat and pollution conto' agenoes 

FLAMMABLE. 
Flashback along vapor rail may occur. 
Vapor may explode if ignned in an enoosed area 
Extinguish with dry chem,:a2 	 Cr carbon dioxide. 
Mater may be ineffeceve on ire 
Cool exposed contains wet" wage". Fire 

CALL FOR MEDICAL AO.  

VAPOR 
irmatmg to eyes, nose and throat. 
II inhaled, will cause nausea. vomiting. headache. dizziness, 

del-cull breathing, or loss o' corisnousness. 
Move to fresh air. 

breathing has sloped. pore 	'Fr4FaboR 
II creaming Is 	on-e cr,?e, 

LIQUID 
WA burn eyes. 
Harmful if swallowed. 
Remove contaminated don,: inc sines.  

Flush affected areas WIT pent) 	ws:en 
Ix IN EYES, hold eyelids ope- an: 	reqr plenty of water .  

IF SWALLOWED and ran, s 	 neve v.ctirr, onnk wElp 
0' 

Exposure 

Water 
Pollution 

Dangerous to aquatic ale in Ivor: concenrabons. 
May be dangerous if it enters wale' 'noshes. 
Notify local health and whdlec crlh6als 
Nobly operators of newt"' wale mimes. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-high flammability 
Disperse and hush 

Z. LABEI. 
2.1 Category: Flammable hquid 
2.2 Gime 3 

3. CHEMICAL DESIGNATIONS 

3.1 CG  GothPstwaty Close Ketone 
3.2 Formula CHiCOCHiChls 
9.3 IMO/UN Designation: 3.2/1193 
9.4 DOT ID No: 1193 
9.5 CAS Registry Na. 76-93-3 

A. OBSERVABLE CHARACTERISTICS 

4.1 Physical State (as shIppedK Lasad 
4.2 Color: Colorless 
4.3 Won Like acetone; genet Pungent 

5. HEALTH HAZARDS 

5.1 Personal Protect** Equipment Organic canister or an pack; plastic gloves; goggles or face 
shield. 

5.2 Symptoms Following Exposure Liquid Causes me Ism Vapor inflates eyes, MSC and throat 
can cause headache. Saimaa. nausea. *secrete and loss of consciousness. 

5.3 Treatment of Exposure INHALATION: remove victim lo fresh air; X breathing is Mistier or has 
stopped, start resuscitation and administer oxygen EVES: wash with plenty of wets for at least 
15 men and call physician. 

5.4 Threshold Limit Value 200 ppm 
6.5 Sheet Term Inhalation Limit= 290 mg/m. for 60 nen. 
5.6 Tepidity by Wristlet Grade Z LD,a = 0.5 W 5 9/kg (rat) 
6.7 Late Toxicity: None 
5.9 Vapor (Gas) Irritant Cheradterlstice Vapors cause a aright smarting of the eyes or respiratory 

system if present in high concentratria The effect is temporary. 
5.9 Liquid  or Solid irritant Characteristic= Minimum hazard if spilled on clothing and Mowed to 

remain, may cause smarting and reddening of the skin. 
LIO Odor Threshold: 10 ppm 
6.11 101.14 Value Data not available 

METHYL ETHYL KETONE 
	

MEK 

6. 	FIRE HAZARDS 10. 	HAZARD ASSESSMENT CODE 

6.1 	Flash Point 20'F C.C.; 22'F C.C. (See Hazard Amassment Handbook) 

6.2 	Flammable Limits In Ain 1.8.4•11.5% A-P-O-R-S 
61 	Are Extinguishing Agents: Alcohol loam 

thy chemical. or carton dioxide 
6.4 	Fire Extinguishing Agent* Not to be 

IL 	HAZARD CLASSIFICATIONS Umd; Water may be monocle/el 
61 	Special Hazards of Combustion 

Products: Not pertinent 11.1 Code of Federal Regulation= 

6.6 	Behavior in Firs Not pertinent Flammable liciel 

6.7 	ignition Temperature: 961'F 11.2 HAS Hazard Rating for Butt Water 

6.8 	Electrical Hazard Class I, Group D Tran•Portatiorc 

6.9 	Burning Rate: 4.1 mm/min. Category 	 Rating 

6.10 	Adiabatic Flame Temperature: Fee  	3 

Data not available Health 

6.11 	Stolchlometric Air to Fuel Ratio: 
Data not available Liquid or Sorel Irritant 	1 

6.12 	Flame Temperature: Data not available Poisons 	2 
Water Polubst 

Human Toxicity 	.._ 	2 
Aquatic Toxicity...._ 	1 

7. 	CHEMICAL REACTIVITY 

Aesthetic Effect 	1 
Reactivity 

7.1 	Reactivity With Weer. No reaction  
Other Cnernicals 	2 

7.2 	Reactivity with Common Materials: No 
Wafer..._.._._ 	 0 

reaction 
Sell Reaction  	0 

7.9 	Stability During Transport Stable 
11.3 NFPA Hazard Ctiseificabort 

7.4 	Neuraliting Agents for Acids and  
Category 	Classification 

Caustics: Not pertinent 
Hearth Hazard (Blue)- 	1 

7.5 	Poinnerizaborc Not pertinent 
Flammability (Red).___ 	3 

7.6 	Inhtbrior of Polymerlzattorc 
Reactivity (Yellow)..__._ 	0 

No: pertinent 
7.7 	Molar Ratio (Reactant to 

Mocs.* Data not available 
7J 	Reactivity Group 18 

12 PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State irt 15'C and 1 aim 
Liquid 

122 Molecular Weight 7211 
11.3 Bolling Point at 1 atm 

175.3'F = 79.6"C m 352.8'K 
124 Freezing Pent 

-123.3T .. -86.3'C - 156.9'K 
I. 	WATER POLLUTION 

125 Critical Temperature 
LI 	Aquatic Toxicity: 504.5T = 2625T = 535.7'K 

$640 mg/I/48 habluegilliTL.,/fresh 12.6 Critical Pressure 
eater 603 psis = 41.0 ern iv 4.15 MN/rn. 

6.2 	Watslowl Tonilty: Data not available 12.7 Specific Grsytty: 
69 Biologics! Oxygen Demand (BOOK 0.806 at 20'C (liquid) 

214%, 5 days 12.11 Liquid Surface Tert/d08t Not pertinent 
6.4 	Food Chain Concentration Potentiat 12.9 Liquid Weer interlace' Tension 

None Not pertinent 
12.10 Vapor (Gas) Specific Gravity. 2.5 
12.11 Ratio of Specific Heats of Vapor (GasK 

1.075 
12.12 Latent Heat of Vaportzetion 

191 Ettent = 106 caUg mi 
4.44 X 10. J/kg 

1213 Heat of Combustion -13.480 Btu/lb 
iv -7491 cal/g . -3116 X 10. J/kg 

12.14 Haat of Decomposition Not pertinent 

9. 	SHIPPING INFORMATION 12.15 Heat of Sokitiert lest) -9 Btunb 
= -5 cal/g ■ -0.2 X 10. J/kg 

9.1 	Grades of Purity: 99.5+% 12.19 Heat of Potyrniftstsorc Not pertinent 
92 Storage Temperature: Ambient 12.25 Haat of Fuses Data not available 
99 	Inert Atmosphere: No requirement 12.29 Limiting Weer Data not available 
9.4 	Venting: Open (flame arrester) or 

sessure.vapzum 
11.27 Reid Vapor Pressure 3.5 psia 

NOTES 



MEK 
	

METHYL ETHYL KETONE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
toot 

Temperature 	
I 
l British thermal uni: 

(degrees F) 	per pound-F 
Temperature 
(degrees F) 

British thermal 
unit -inch square per hour-

e foot-F 

Temperature 
(degrees F) Centipoise 

35 51.460 -35 	 .501 10 1.073 N 
40 51.280 -30 	 .502 15 1.068 0 
45 51.110 -25 .503 20 1.063 T 
50 50.940 -20 .504 25 1.058 
55 50.760 -15 .505 30 1.053 P 
60 50.590 -10 .507 35 1.048 E 
65 50.420 -5 .508 40 1.043 R 
70 50.240 0 .509 45 1.038 T 
75 50.070 5 	 .510 50 1.033 I 
80 49.900 10 	 .511 55 1.028 N 
85 49.720 15 	 .512 60 1.023 E 
90 49.550 20 	 .513 65 1.018 N 
95 49.380 25 	 .514 70 1.013 T 

100 49.200 30 	 .516 75 1.008 
105 49.030 35 	 .517 80 1.003 
110 4E7660 40 	 .518 85 .998 

- 	115 48.680 45- 	 .519 90 .993 
120 48.510 50 	 .520 95 .988 

55 	 .521 100 .983 
60 	 .522 105 .978 
65 	 .523 
70 	 .524 
75 	 .526 
80 	 .527 
85 	 .528 
90 .529 I 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 	Pounds per square 
(degrees F) 	 inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 27.000 0 .148 0 .00216 0 .352 
10 .216 10 .00310 25 .368 
20 .310 20 .00435 50 .384 
30 .437 30 .00599 75 .399 
40 .604 40 .00812 100 .414 
50 .823 50 .01085 125 .429 
60 1.104 60 .01427 150 .444 
70 1.461 70 .01853 175 .458 
80 1.909 80 .02376 200 .472 
90 2.465 90 .03012 225 .486 

100 3.147 100 .03778 250 .500 
110 3.977 110 .04690 275 .513 
120 4.977 120 .05768 300 .526 
130 6.171 130 .07030 325 .538 
140 7.586 140 .08498 350 .551 
150 9.250 150 .10190 375 .563 
160 11.190 160 .12130 400 .575 
170 13.450 170 .14350 425 .586 
180 16.050 180 .16850 450 .598 
190 19.030 190 .19670 475 .609 
200 22.420 200 .22830 500 .620 
210 26.270 210 .26350 525 .630 
220 30.610 220 .30250 550 .640 
230 35.480 230 .34560 575 .650 
240 40.930 240 .39290 600 .660 



Common Synonyms 

Naphthalin 
Tar camphor 

Solid 	 C000ness 	 Mothballs 000r 

Solidifies and heats or sinis rr water. 

Stop disma-pe X possible. Keep people away. 
Cat fire oepartinent 
Avoid contact with lculd and solid. 
Isolate eh, remove discharged material. 
Notify took health and pollution control ageho.  

Fire 

Combustible. 
Was goggles and ser,conteme: breachr-s apparatus. 
Einingash with water, toarr., on crwinca or carbon dioxide. 
Cod exposed contain., wr wale. 

Exposure 

.--.Fiali 

CALL FOR MEDICAL AID. 

SOLID OR LIOUID 
Irntating to skin and eyes. 
Remove contaminated Potters at shoes. 

affected areas with path o' weiw. 
IF IN EYES, hold eyelids open arc fi..isn linth plenty of water. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreline. 
May be dangerous if it enters weir irrakes. 
Notify local health and wildlife offload. 
Notify operators of nearby west, mikes_ 

Water 
Pollution 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Should be removed 
Chemical and physical treatment 

2. 	LABEL 

	

2.1 	Category: None 

	

2.2 	Class Not pertinent 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CG Competbally Ms's: Aromatic 
Hydrocarbon 

	

3.2 	Formula: Cieiie 

	

3.3 	IMCMUN Designation 4.1/2304 

	

3.4 	DOT ID Na.: 2304 

	

3.5 	CAS Registry No.: 91443 

4. 	OBSERVABLE CHARACTERISTICS 

4.1 	Physical State (as shippedX 
Molten solid 

42 	Color: Colorless 
4.3 	Odor: Coal tan moth balls 

5. 	HEALTH HAZARDS 

5.1 	Persons] Protective Equipment Approved organic vac*,  Carlisle,  unit rubble gloves:  chemical 
safety goggles: lace shield; Coveralls and/or rubber apron; rubber shoes or boots. 

52 	Symptoms Following Exposure: Vapors or fumes are mating to eyes, nose. and throat and 
may cause header:h., divine.. nausea. etc Sold may be irritating to skin. 

52 	Treatment of Exposure: INHALATION: remove 10 bash at. SKIN OR EVES: flush immediately 
with plenty of water for at least 15 min.; remove contaminated clothing immediately: call • 
physician. 

5.4 	Threshold Unit Valuer 10 ppm 	 - 
5.5 	Short Term inhalation Limit= 15 ppm tor 5 met 
5.6 	Toxicity by Mg.*. Grade a oral rat LD. w 1780 rig/kg 
5.7 	Late TOxIcifty: Data not available 
5.11 	Vapor (Gas) Irritant Ch aracterletlem Vapors cause moderate irritation such Mal personnel wi9 

find high concentrations unpleasant The effect is temporary. 
5.9 	Uquld or Sok! Irritant CharacieriatIca: Hot kpuld Can cause severe burn. The solid may irritate 

the skirt 
6.10 	Odor Threshold Data not available 
5.11 	IDLPI Value 500 ppm 

S. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 	Flash Point 17eF C.C.; 190'F O.C. (S. Hazard Assessment Handbook) 

6.2 	Flammable Limits In Ain 0.9%.5.9% A.T.U.X 
6.3 	Fire Extinguishing Agents Water tog. 

canon dioxide. dry chemical, of lute, 
6.4 	Fire Extinguishing Agents Not to be 

11. HAZARD CLASSIFICATIONS Used Not pertinent 
6.5 	Special Hazards of Combustion 

Products: Toxic vapors giver or c a fire. 11.1 ra  Code of Federal Regulations 

6.6 	Behavior In Fire: Not pertinent ORM.A 

6.7 	Ignition Temperature 979-F 11.2 NAS Hazard Rating for Bulk Water 

6.0 	Electrical Hazard: Not pertinent Transportation:  
6.9 	Burning Rate: 4.3 mm/min. Category 	 Rating 

6.10 	Adiabatic Flame Temperature: Fire 	1 

Data not available Health  
6.11 	Stochiometric Air to Fuel Ratio, 

Des not available 

Vapor 	Initard_......... ............... 	2 

Liquid or Sold irritant 	1 

6.12 	Flame Temperature: Data not avaieble Poisons 	2 
Water Polution 

Human TomPty. 	1 

Aquatic Tomory 	3 
Aesthetic Enact 	3 

7. 	CHEMICAL REACTIVITY Reactivity 

7.1 	Reactivity With Water. Molten 
Other Chem.% 	1 

. 	napntialene spatters and foams m 
Water 	0 

contact with water. No chemical 
Sell Reaction 	0 

r.c. 	is involved. involved. 
11.3 NFPA Hazard Claudication: 

7.2 	Reactivity with Common IA/Aerials: hone 
Category 	Classification 

Stab 	During Transport S 7.3 	eiry 	 table 
Health Hazard (fime)..._ ..... ......  	2 

7.4 	Neutralizing Agents for Acids and 
Flammability (Red).____ 	2 

Caustics: Not pertinent  
Reactivi 	(Yeliow) 	0 ty 

7.5 	Polymerization: Not pertinent 
7.6 	Inhibitor of Polymerization: 

Not pertinent 
7.7 	Molar Ratio (Reactant to 

Product) Data not available 
7.9 	Reactivity Group: 32 

12 PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 15'C and 1 atm: 
Solid 

12.2 Molecular Weight 126.18 

12.3 Bolling Point at 1 atm: 
424'F w 218'C = 491'K 

12.4 Freezing Point 

d 	WATER POLLUTION 
176.4T w 80.2'C w 353.4'6 

12.5 Critical Temperature 

11.1 	Aquatic To:Icily: 887 4'F w 4752'C w 74841( 
150 mg/1/196 hr/sunlish/TL„/Iresh 12.6 Critical Pressure 
ware 586 pea w 40.0 ern m 4.05 MN/rn. 
1.5 ppm/72 be/Fingerling 12.7 Specific Gravity: 
saknon/ortical/ salt water 1.145 at 20'C (solid) 

82 	Waterfowl Toalcity: Data not available 12.8 Liquid Surface Teralorc 
5.3 	Biological Oxygen Demand (BODY 31.8 dynes/can w 0.0316 Nirn at 100T 

(there) 59.5%. 6 days 12.9 Liquid Water Interfacial Tensioes 
5.4 	Food Chain Concentration Potential Data not adaabie 

None 12.10 Vapor (Gas) Specific Green); 

Not pertinent 
12.11 Ratio of Specific Heats of Vapor (Gawk 

1.066 

12.12 Latent Heat of Vaporl.tion: 
145 Btu/lb .. 80.7 calig w 
3.38 X 10,  J/kg 

12.13 Heat of Combusborc -16,720 Btu/lb 

9. 	SHIPPING INFORMATION w -9287 caMg m -388.6 X 10. J/kg 

12.14 Heat of Decompositiorc Not pertinent 
9.1 	Grades of Purity: Pure: crude: 95% Pure: 12.15 Heat of Solution Not pertinent 

rip w 176'F Crude: nip w 165-176'F 12.16 Heel of Polymerkatiorc Not pertinent 
92 	Storage Temperature: Elevated 1225 Heat of Fusion: 35.06 cal/g 
9.3 	Inert Atmosphere: No requirement 12.26 limiting Value Data not available 
9.4 	Verrbnsc Open (flame arrester) or 

pressure-vacuum 
12.27 Reid Vapor Presaure Low 

NOTES 
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NTM 
	

NAPHTHALENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Bntish thermal 
Temperature Pounds per cubic Temperature British thermal uni: Temperature unit-inch per hour- Temperature 
(degrees F) foot (estimate) (degrees F) per pound-F (degrees F) square foot-F (degrees F) Centipo se 

(estimate) 

177 69.290 180 	 .382 177 .901 180 .837 
178 69.290 200 	 .391 178 .901 185 .764 
179 69.290 220 .401 179 .901 190 .735 
180 69.290 240 .410 180 .901 195 .690 
181 69.290 260 	 .419 181 .901 200 .648 
182 69.290 280 	 .429 162 .901 205 .609 
183 69.290 300 	 .438 183 .901 210 .573 
164 69.290 320 	 .447 164 .901 215 .540 
185 69.290 340 	 .457 185 .901 220 .509 
186 69.290 360 	 .466 186 .901 225 .480 
187 69.290 380 	 .475 187 .901 230 .454 
188 69.290 400 	 .465 188 .901 235 .429 
189 69.290 420 	 .494 169 .901 240 .406 
190 69.290 190 .901 245 .364 
191 64390 191 .901 250 .36.4 
192 69.290 192 .901 255 .345 
193 69.290 193 .901 260 .327 

265 .311 
270 .295 
275 .281 
280 .267 
285 .254 
290 .242 
295 .231 
300 .221 
305 .210 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .300 180 .148 180 .00276 0 .207 
200 .254 200 .00460 25 .220 
220 .420 220 .00739 50 .233 
240 .670 240 .01143 75 .246 
260 1.032 260 .01713 100 .259 
280 1.544 280 .02493 125 .271 
300 2.250 300 .03537 150 .283 
320 3.200 320 .04901 175 .295 
340 4.453 340 .06650 200 .307 
360 6.075 360 .08850 225 .318 
380 8.138 380 .11570 250 .330 
400 10.720 400 .14890 275 .340 
420 13.910 420 .18890 300 .351 
440 17.810 440 23630 325 .362 
460 22.490 460 29210 350 .372 
480 28.080 480 .35680 375 .382 

400 .391 
425 .401 
450 .410 
475 .419 
500 .428 
525 .436 
550 .445 
575 .453 
600 .460 



Common Synonrra 

Hydroxybenzerie 
Carbolic and 
Pnenic sod 
Phenyl hydroxide 

Sold crystals. or 	bsnrie sold or Ight 	Sweet tarry pox 
watery liquid 
	

Feu 

May float or sink and noes siert won water. 

           

           

           

   

AVOO CONTACT WTH /JO-11D AND SOUR. Kee; 71004 awat, 
Was Kiwis& se,conianed breatring apparai.n. 	r.rooe 0,Erciernrip 

(Ind./ring ()owes) 
Stop cischerpo r possible. Call Ira deportment 
Evacuate area r Cr* 01 large dischatge. 
Isolate and remove discharged ntalenal. 
Nobly 10.11' heat:, and poltution control agenoes. 

   

           

   

Fire 

 

Combustible. 
POISONOUS GASES ARE PRODUCED IN FIRE 
Wear goggles, se-COM/line: breornic soparism. and r1J0er °vet:Ione.; 

(including gloves). 
Ertng.itsh with water, carbon done. 0-, mental, or rosin 
Cod exposed containers with wets, 

   

     

CASI. FOR MEDICAL AID. 

    

     

UDUID OR SOLID 
POISONOUS IF SWALLOWED. 
Wit burn skin and eyes. 
Remove contaminated Clothing an: snoes 
F.e.1i11ected areas with pion 0' WE.' 
I, IN EYES, hold eyeeCIS open 	n.15.- 	Tenh 01 water. 
IF SA ALLOWED and victim is CONSCOJS. !rive ACIrr, onnA care' 

0,  milk. 
DC NOT INDUCE VOMITING. 

   

        

   

Exposure 

       

           

           

           

           

           

           

Water 

Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if It enters water nukes. 
NoVN lots! naatth and wMtllnt &toss. 
trionry operators of nearby water ettavas. 

1. RESPONSE TO DISCHARGE 

(Soo Response Methods Handbook) 

Issue waming-pcison 

Restrict access 

Should be remored 

Chemical and physical treatment 

2. LABEL 

2.1 Cadger. Poison 

2.2 Came 6 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Claw Phenol. cresol 

3.2 Formula: C.H.OH 

3.3 IMO/UN Designates 9.0/1671 

3.4 DOT ID No. 1671 

9.5 CAS Registry NeJ 106-95-2 

IL OBSERVABLE CHARACTERISTICS 

4.1 Physical State (as shIppedt 

Sold or motion liquid 

42 Goias Colorless to light pink 

42 Odor: Cnancleristicaily sweet roves tarry; 

tangent distinctive; deltinCIL wane.. 

somewhat sickening west and a.r-d 

S. HEALTH HAZARDS 

Al Personal Protective Equipment Fresh-air mask for confined areas; lubber glove. pnytectve 

dotting; SO hoe shield. 

5.2 Symptoms Following ExpOsuNr: WE burn eyes and sie. The analgesic action may cause =as 

of pain sensaton Readily absorbed through skis twang ircrease in heart rate. convulsions. 

and deadt. 

5.3 Treatment of Exposure INHALATION: if victim shows wry C effects. move hint to fresh Or, keep 

him quiet and warn and call a doctor knmediately; if Nestling stops, give artificial respirators 

INGESTION: do NOT induce vomiting; oho MIA egg whiles, or large 111110tinti of water and to 
doctor immodesty; no known antidote; treat the symptoms EYES: krinedatery fits with plenty 

of water for at Past 15 min.: continue for another 15 min if doctor has not taken mar. SICK 

Imrraciately remove an ciothing while in a shower and wash affected area with abundant faxing 

water or soap and cater for at least 15 men; dew, doting thoroughly or discard. 

6.4 Threshold Limit Value 5 ppm (includes skin exposure). 

6.6 Short Term Inhalation limit= Data not available 

5.6 Toxicity by Invader= Grade LDso 0.5 to 5 g/kg Iraq 

6.7 Late Toirehr Carcinogenic in laboratory animals 

LI Vapor (Gas) Irritant Cheraderiatee vapors aorta moderate irritation such that persona' .1 

find high concentrations undessnt The effect's temporary. 

6.9 Liquid or Solid Irritant Characteristic= Fairly severs skin irritant may Cause pat and laced 

degree buns after a few minutes* contact. 

6.10 Odor 'Qinghai& 0.05 ppm 

6.11 !DLit Value: 100 poll 

6. FIRE HAZARDS 

6.1 	Flash Point 185'F 0.C.; 175'F C.C. 

6.2 Flarnrnabie Limits In Air 1.7%6.6% 

6,3 Fes Extinguishing Agents Water fog, 

loam, camon donde, or dry chemical 

6.4 Fre Extinguishing Agend Not to be 

Used: Nat pertinent 

6.5 Spacial Hazards of Corneution 

Product= Tonc and irritating vapors ere 

pewnstet when heated. 

66 Bohovlor in Fire: Yields flammable vapors 

when heated which will forrn explosive 

Mixt.reS 0101 ak. 

6.7 Ignition Temperature: 1319'F 

6.5 Electrical Huard: Not pertinent 

6.9 Burning Rote 3.5 mm/arias 

6.10 Adiabatic Flame Temperature: 

Data rio! available 

7. CHEMICAL REACTIVITY 

7.1 RuctIvIty With Wotan No reaction 

7.2 Reactivity with Common Material. No 

Medan 

7.3 Stability Daring Transport Stable 

7.4 Neutralizing  Agent. for Acids and 

Caustic. Not pertinent 

7.5 Porrnertorbork Not pertinent 

7.6 Willett*, of Polymartraborc 

h01 pennem 
7.7 Maw Rabe (Reactant to 

PrOdoCU Data not available 

76 Reach/My Group: 21 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aasosament Handbook) 

A-P-0 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal lineation& 

Poison. B 

11.2 HAS Hazard Rating for Birk Water 

Tranaportation: 

Category 	 Rating 

Fire 	 1 

Health 

Vapor Irritant 	..._.._...- 2 

Liquid or sow Irrttent.._._--. 3 

Poisons 	 3 

Water Polubon 

Human Toxicity ..... 	 2 

Aquabc Toncity-__.- 3 

Aesthetic Etfect 	_._- 3 

Reactivity 

Other Chemicals ___-. 2 

Sell Reaction._.._-.____ 0 

11.3 NFPA Hazard Classificatiork 

Category 	CloaalfIcatIon 

Health Hazard (Blue) 	  3 

Flammability (Red) 	  2 

Reacts* (Yelloo)._ 	 0 

IL WATER POLLUTION 

6.1 Armee Toxicity: 

11.5-25.5 rag/1/96 hr/duegill/TL/freon 

wear 

1.5 persrs5 fe/rainbow bout/TL-/hewn 

weer 

11.2 Watertoe Toxicity. Data not evaitabie 

5.3 Biological Orman Demand (BODt 

230%, 5 days 

64 Food Chain Concentration Potentlet 

None 

9. SHIPPING INFORMATION 

9.1 Grades of Purity: 90.99% (solid), 6045% 

(aiad). Technical: 6242% (contains 

creeds) 

92 Storage Temperature Ambient 

9.3 Inert Abiceplaire No requirement 

5.4 Vera:imp Precure-vacuum 

12 PHYSICAL AND CHEMICAL PROPERTIES 

121 Physical Stat. at ls.c and 1 alne 
Sold or licNd 

122 Molecular Weight 94.11 

123 Bolling Point at 1 Mimi 

3592'F 181.e.c •55.01( 

12.4 FreozIng Point 

105.6•F 40.9•C 314.1% 

123 Critical Temperature 

790.0*F - 421.1•C 11942'K 

12.4 Critical 641/1104216 

889 psis 60.5 	6.13 MN/me 

127 Specific Gravtty: 

1.058 at 41*C (kque) 

126 Liquid Surface Tensiorc 

36.5 tyres/on 0.0365 N/re at 55•C 

129 Liquid Water Interfacial Ternaries 

(eel) 20 dynes/cm - 0.02 iihn at 42•C 

1210 Vapor (Gas) Specific Gravity: 

Not pertinent 

12.11 Ratio of Specific Heats of Vapor (Gast 

1.069 

12.12 Latent Heat of Yawl:abort 

130 Btu/lb xi 72 cal/g 

3.0 X 101  J/kg 

1213 Heat of Combustion -13600 Blu/k 

-7645 cal/g -311.7 X 101  J/kg 

1214 Heat of Decompoeitlors Not pertinent 

12.16 Heat of Solutiom Not pardon( 

12.14 Heat of Poisoned/alba Not pw5nent 

12.29 Heat of Fusion Data not avalable 

12.26 Limiting Value: Data not available 

1217 Reid Vapor Prsastre 02 pea 

6 FIRE HAZARDS (Continued) 

6.11 StoichlomerIC Ala to Fuel Raba Data not available 

6.12 Rums Tempereunt Data not available 

PHENOL 
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PHN 
	 PHENOL 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unl Temperature 
British thermal 

hour- Temperature 
(degreesF) foot (degrees F) 

per pound-F 
(estimate) 

(degrees F) 
uni! 	per 

square foot-F 
(degrees F) Centipo se 

110 65.870 108 .561 122.02 1.113 110 4.302 

115 65.719 109 .561 115 3.929 

120 65.559 110 .561 120 3.594 

125 65.410 111 .561 125 3.292 

130 65.250 112 .561 130 3.021 

135 65.099 113 .561 135 2.775 

140 64.940 114 .561 140 2.554 

145 64.790 115 .561 145 2.353 
150 64.629 116 .561 150 2.171 

155 64.469 117 .561 155 2.005 

160 64.309 118 .561 160 1.655 

165 64.160 119 .561 165 1.718 

170 64.000 120 .561 170 1.593 
175 63.840 121 .561 175 1.479 

180 63.670 122 .561 
185 42,510 123 .561 
190 63.350 124 .561 
195 63.190 125 .561 
200 63.020 126 .561 
205 62.860 127 .561 
210 62.690 128 .561 

129 .561 
130 .561 
131 .561 
132 .561 
133 .561 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 8.400 70 .012 70 .00019 0 .224 
80 .017 80 .00027 25 .237 
90 .024 90 .00039 50 .250 

100 .034 100 .00054 75 .262 
110 .048 110 .00074 100 .274 
120 .066 120 .00100 125 .286 
130 .091 130 .00135 150 .297 
140 .123 140 .00180 175 .309 
150 .165 150 .00238 200 .319 
160 .220 160 .00311 225 .330 
170 .289 170 .00403 250 .341 

180 .378 180 .00518 275 .351 
190 .490 190 .00661 300 .360 
200 .629 200 .00836 325 .370 
210 .802 210 .01050 350 .379 
220 1.016 220 .01311 375 .388 
230 1.278 230 .01624 400 .397 
240 1.596 240 .02000 425 .405 
250 1.982 250 .02449 450 .414 
260 2.446 260 .02980 475 .422 
270 3.002 270 .03607 500 .429 
280 3.663 280 .04342 525 .436 
290 4.446 290 .05200 550 .444 
300 5.370 300 .06197 575 .450 
310 6.453 310 .07350 600 .457 
320 7.718 320 .08679 



TETRACHLOROETHANE 
	

TEC 

Common Synonym. 

1, 1, 2, 2.TetracAtimetiune 
Acetylene tem:Mende 

Liouid 	 Colonem to pale 	Sweet ono 
rhos 

Sinks in water. 

AVOID CON7AC7 W;TH LIOLPID AND VAPOR. KEEF FS-O,'_E AWAY. 
Wee, rubbe' Iv Er-PotNno  (includng plowiril- 
Stop cesonaipe r possibe. 
Isolate an: rendre discrerged rrislenal. 
Notrry loui heard--, and polli.rtion control epenaat 

Fire 

Not flammable. 
Poisonous gases may be produced at 	rested. 

CALL FOR MEDICAL AID, 

VAPOR 
&rating kr inpacrlearedise and 

,_l..iannflA 

e- V r eyes. hold eyelet ape,  
0 beaten; has stopped, pee 
F base-erg  es diffraill. rive 

UOUID 
PCKSONOUS IF SWALLOWED 
Lm etry to Skin and eyes. 
r awallOwed will cacao naassa 

Remove conternriated ciptnin.; 
dust, affected Ivens wit,  plenty 
Ic ei EYES, hold eyeide ope-, 
IF SWALLOWED and von. 

and have victim indA. 
IF SWALLOWED and vdot 

do nothing except keep 

Ovoid. 

arc fi.isi.  win plenty 0! vmer. 
set-rdia MsCellb011. 

nine% 	• 

OR IF Salk tS EXPOSED. 

Exposure and vorriog. 

ire doe. 
cf wale,  

and ri.ar win plenty of water. 
a CONSOD,S, have victim tool watery ride 
V....6 y 
a un ous OR HAVING C:iONV..."-SONS. 
wct. weer, 

Water 

Pollution 

Effect of low 
May be dangerous 

Norty local 
NPlity operators 

on abatc he is unknown. 
write a. 	lea` 

cef.j.els. 
makes 

concentration. 
If 0 enters 

hearth and endirle 
of nerby water 

1. 	RESPONSE TO DISCHARGE 

(Sere Response liethoda Handbook) 

ten owfwc-PCYlen.  air 
contennant 

2. 	LABEL 

	

2.1 	Category: None 

	

2.2 	Class Not pertinent 

Restrict access 
Should be rornond 
Chemical and phrfacid treatment 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CO CompirtiblIty Class Halogenated 
hydrociuticn 

3.2 Formula 0.0404:11 
3.3 	1100/UN liseignaties Not listed 
3.4 	DOT ID Ho. 1702 
3.5 	CAS Registry No, 1299-90.7 

4. 	OBSERVABLE CHARACTERSTICS 

4.1 	Physical State (ms  shIppodk Lquid 
42 Colon Cobra's 

yellowien grown 
4-3 	Derr. Chlortionn.like, *east lee carbon 

tetrachloride; mild, sweets!. ainiat to 
several other chlorinated Prrsocartons 

S. 	HEALTH 

61 	Personal Protective Equipment (herr:pal safety 
supplied mask safety hat with brim; solvent-proof 

62 	Symptoms FolelrIng Exposure Compound 
MAO changes to blood composition anti neurobgcol 
ininslarben can be late. Ingestion causes vorritras 
apnoea urccreaskarneas, loss of relieves, 
lachrymation. Can be absorbed trougs he 

115 	Treatment of Eigneurs INHALATIOit remove 
treating has ceased. INGESTION: induce vomiting 
for 15 net SKIN remove clothing wash ski, 

15.4 	Threshold Unlit Value 1 ppm 
55 	Short Tenn inhalation Liner 10 ppm, 30 met 

65 	Toxicity by Ingestion Grade 3; and LDie w 
11.7 	Late Toxicity: Lint poisoning nervous deaden 
LS 	Vapor (Gas) Irritant Character-Seth= Vapor Is 

usuatiy tolerate moderate or high vapor corcentratere. 
6.9 	Uqukl or Sold inked Cheacterlabese lararrean 

remain. may cause smarting and redder:; of 
510 Odor Threshold 0.5 ppm 
511 	IMF' Value 150 ppm 

HAZARDS 

poxes% plastic lace shialcd at. or theygen-
aptcrt synthetic tubber gloves 

it a poweiti narohdc and War poem ray also 
dagestenoes. Repeated exposre by 

(whet severe mucosd injury, toe necrosis, 
old deers. Contact with eyes causes ester oral 

OM and 047 prods* severe slin Issicra 
Nairn born septette; begin artificial resplation 8 

cal a physician. EYES: Orgies wth water 
haw" with warm water and soap. 

280 nvp/kg (rat) 

rroderalety irritating IILK;11 that parson-di will not 

hued. It spilled on clotting and aimed to 
the eh. 

6. 	FIRE HAZARDS 

	

6.1 	Flash Point Not flammable 

	

6.2 	Flammable Unite in Air. Not Damnable 

10. 	HAZARD ASSESSMEXT CODE 
(See Hasend Aseeesmerrt Handbook) 

A•X 
0.3 	Fire Extinguishing Agent* Not pertinent 
64 	Fire ErtIngulahing Agents Not to be 

Used Not pertinent 

63 	Special lesards of Combustion 

Products Irrhahna hydrogen cricnoe 
vapor may form in fire. 

66 	Serievior In Floe Data not avaisable 
6.7 	Ignition Temperature Not pertinent 

63 	Electrical Hatred Not pertinent 
65 	Burning Rate Not pertinent 
510 Adiabatic Flame Temperature 

Data not available 
6.11 	Stoictiornotric At to Fuel Rater 

Den not available 
6.12 	Flame Temperature Data not avadabie 

11. 	HAZARD CLASSIFICATIONS 

	

11.1 	Code of Fodere PepuletiOnc 
ORIA.A 

	

11.2 	MAS Hazard Rating tor Bak Water 

Transportatlore Not toted 
113 NFPA Hazard ClassMcatiorc 

Not heed 

7. 	CHEMICAL REACTIVITY 

7.1 	Reactivity With Water: No reaction 
7.2 	Reectertty with Common Sartorial: Ury 

attack acme terms of platace 
7.3 	Stability During Transport Stable 
7.4 	Methyl:dna Agent. for Acids and 

Cautkax Not pertinent 
7.5 	Polyinertiatiord Not pennant 
7.6 	Inhibitor of Porymerbatiorc 

lid. pertinent 
7.7 	Molar Radio (Reactant to 

Productt Data not available 

7.II 	Reactivity Groups 36 

12. 	PHYSICAL MD CHEMICAL PROPERTIES 

121 	Physical State at 1SC and 1 age 

uguici 
122 	aterecutar midge* 167.85 
12.3 	Bolting Point at 1 attic 

295.31' ,4 1463'C - 419.51( 
12.4 	Freezing Point 

-_03.8-F - -43.8'C w 229.4'K 
125 	Critical Toe pernste Data not available 
12.6 	Critical Pressure Data rot available 
12.7 	Spocifle Gravity: 

1.595 at 20'C Gruel 
12.3 	Liquid Surhee Tanners 

37.65 dynes/cm w 0.03765 N/m at 
20'C 

125 	Liquid Water Interfacial Tonalorc 
Data not avalabie 

12.10 	Vapor (Gee) Spectre OrrvIty: 5.79 

12.11 	Radio ol Specific Herb of Vapor (Omsk 

1.090 at 25'C 
12.12 	Latent Heat of Vaportarborc 

992 Stile w 55.1 cal/9 w 
2.30 X 10' J/ka 

12.13 	Heat of Combustion Not pertinent 
12.14 	Heat of Decomcoetlort Not pertinent 
12.16 	Heat at Soiutiorc Not partners 
1116 Hest at Poihrerbstices Not pertinent 
12.25 Heat of Fusers Dab rot heaths 
12.26 	1Jrniting Value Data MI avidable 
12.27 kirk! Vapor Presto* 0.5 per 

I. 	WATER POLLUTION 

ILI 	Aquatic Toxicity: Data not available 
0.2 	Waterfowl Toxicity: Data not available 
62 Etiological Omen Demand (BODk 

Data not available 
ILI 	Food Chain Concentration Patinas& 

Data not available 

5. 	SHIPPING INFORMATION 

0.1 	Grade* of Purity: Tad:nit:4 98% 
112 Storage Temperature Ambient 
93 inert Atmospheric No requiement 
9.4 Venting Open 

NOTES 



TEC 
	

TETRACHLOROETHANE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal uni: 
per pound-F 

Temperature 
(degrees F) unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Gentipoise 

34 101.400 52 .210 30 .791 34 2.527 
36 101.299 54 .210 40 .784 36 2.473 
38 101.200 56 .210 50 .777 38 2.422 
40 101.099 58 .210 60 .770 40 2.371 
42 101.000 60 .210 70 .763 42 2.322 
44 100.900 62 .210 80 .756 44 2.275 
46 100.799 64 .210 90 .748 46 2.229 
48 100.599 66 .210 100 .741 48 2.164 
50 100.500 68 .210 110 .734 50 2.140 
52 100.400 70 .210 120 .727 52 2.098 
54 100.299 72 .210 130 .720 54 2.057 
56 100.200 74 .210 140 .713 56 2.017 
58 100.099 76 .210 150 .706 58 1.977 
60 100.000 78 .210 160 .699 60 1.939 
62 99.910 80 .210 170 .692 62 1.902 
64 994=99 82 .210 180 .685 64 1.866 

- 	66 99.690 64.- .210 190 .678 66 1.831 
68 99.569 86 .210 200 .671 68 1.797 
70 99.460 70 1.764 
72 99.379 72 1.732 
74 99.270 74 1.700 
76 99.160 76 1.669 
78 99.059 78 1.639 
80 98.950 80 1.610 
82 98.849 82 1.562 
84 98.740 84 1.554 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

34 .251 80 .161 80 .00468 90 .145 
36 .252 90 .216 90 .00614 100 .146 
38 .254 100 .285 100 .00797 110 .148 
40 .256 110 .374 110 .01026 120 .149 
42 .258 120 .485 120 .01309 130 .150 
44 .259 130 .624 130 .01655 140 .151 
46 .261 140 .796 140 .02076 150 .153 
48 .263 150 1.008 150 .02584 160 .154 
50 .265 160 1.265 160 .03193 170 .155 
52 .266 170 1.578 170 .03918 180 .156 
54 .268 180 1.954 180 .04776 190 .157 
56 .270 190 2.403 190 .05784 200 .159 
58 .272 200 2.938 200 .06964 210 .160 
60 .273 210 3.570 210 .08335 220 .161 
62 .275 220 4.313 220 .09922 230 .162 
64 .277 230 5.182 230 .11750 240 .164 
66 .279 240 6.194 240 .13840 250 .165 
68 280 250 7.366 250 .16230 260 .166 
70 .282 260 8.719 260 .18940 
72 284 270 10.270 270 .22010 
74 .286 280 12.050 280 .25470 
76 .287 290 14.070 290 .29350 
78 .289 
80 .291 
82 .293 
84 .294 



TETRACHLOROETHYLENE 
	

TTE 

Common Synonyms 

Tetracap 
Porde. 
Perchlortnethytene 
Pent 

Watery liquid 	Doloriess 	 Sweet coot 

Sinks in water. Irmatn; vapor a produced. 

Stop di: -1a 	e possible. 
Avoid contact win bud and vapor. 
ablate and remove drionarped material. 
Notify 005 heat?, and pollution contrO epences 

Fire 

Not flammable. 
Poisonous oases are produced when heated. 

Exposure 

Ck..L. FOR MEDICAL AID. 

VAPOR 
-*matins to eyes, nose and eruct 
--if ...haled, will cause difficoll brewing, or loss of consciousness. 

M, re to rash air. 
r b'eetnrn; has stopped, roe kt.̀,,cts.: resbraoon. 
Y traetteng is drIfoel. cote orypen. 

UOUID 
Irmarre 	i ito stun and eyes. 

c,,,,,, cc,,,,,,,,,,,,,,,d ci,,,,....„ ...c 4.,0.... 

Flush affected areas with panty o' water. 
IF IN EYES, told eyelids open ax %est ■ a.- :7 -, pent). of water. 
IF SA ALLOWED and voter. a CONSZOOJS, Neve .CiIITI Onnk water 

or milk 

Water 

Pollution 

Efleol of low concentrations on somatic He O unknown. 
May be dangerous 11 It enters waver makes. 

WA* local hearth and wildlife officals. 
Notrty Operators of nearby wale,  .,awes, 

L 	RESPONSE TO DISCHARGE 

(See Response Method* Handbook) 

Should be remixed 

Chemical and physical treatment 

2. 	LABEL 

	

2.1 	Category: None 

	

2.2 	Cigna Not pertinent 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CG Competiblaty Class Not listed 

3.2 	Formula OrD=COs 

3.3 	IMO/UN Designation 9.0/1897 

14 	DOT ID Pio, 1897 
3.6 	CAS Registry No: 127.18-4 

1. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical Stele (a, tapped) LOA 

4..2 Colon Cobden 

	

4.3 	00on Ethereal: like chloroform. Merry 

sweet 

5. 	HEALTH HAZARDS 

6.1 	Personel Protective Equipment FM high vapor cotidentrations use approved canister or 

air-suppLed meek: chemical goggles or face shied plastic gloves. 

62 	Symptoms Following Exposure Vapor can affect central nervous system and cause weirthesia 

Lisid may irritate slot after prolonged contact May irritate eyes but causes no Uury. 

6.3 	Treatment of Exposure INHALATION: If bless oasis, remove patient to fresh aa keep him 

want and quiet, and get meek= attention. INGESTIOPt aquae vomiting only on pitrairen's 

recommendation. EYES AND SKIN: flush with plenty of water and gel medical attends N 

inttation or :Ivry masa 

6.4 	Threaluld Urnit Velar 50 ppm 

6.5 	Short Term Inhalation Limn= 100 ppm for 60 Mi. 

6.8 	Toirkfty by inveiglers Grade 2; LDse . 0.5 to 5 9/kg 

17 	Lab Toxkityt None 

6.8 	Vapor (Gas) Iniiant CharactorIsbew Vapors caws a Might smarting of the eyes or throat If 

present in tigh comentrations The ailed Is tempotiry. 

6.11 	Liquid or Sold Intent Characteristic= Minirruti MUM II staled on clothing and Mimed to 

roma= may cause smarting and reddening Cl the =in 

L10 	Odor Tbresivoick 5 ppm 

L11 	!DUI Value 500 ppm 

S. 	FIRE HAZARDS 10. 	HAZARD ASSESSMENT CODE 

6.1 	Flash  Point Not flammable Mee Hazard AL114.7171.1 Handbook) 

62 	Flammable Limits In Ain. Not flammable A-X 
63 	Flee Extinguishing Agents Not pertinent 

6.4 	Firs ExtingWeiting Agents Not to be 

Used Not pertinent 

11. 	HAZARD CLASSIFICATIONS 63 	Special Hazards of Combustion 

Products: Toss. Smiting gases may be 

generated in fires. 11.1 Code of Federal Regulators: 

6.6 	Behavior in Fire: Not pertinent ORM-A 

6.7 	Ignition Temperature: Not flammable 11.2 HAS Hazard Rating for BrAi Wider 

61 	Electrical Hazard: Not pertinent Twneportatiort 

6.9 	Burning Rate: Not flammable Category 	 Rating 

6.10 	Adiabatic Flame Temperature: Fee 	  

Dab not available Health 

6.11 	Stoichiornetric Air to Fuel Ratio: 

Data not available Liquid or Sold Itrant ...... 	1 

6.12 	Flame Temperature: Data not available Poisons 	 2 
Water Polution 

Aquatic Toocity_......._. ...... 	3 

7. 	CHEMICAL REACTIVITY Reactivity 

Other Overniwls ______. 	1 
7.1 	Ructivity With Wales No reaction 

73 	Reactivity with Common Materials No 

niattion 
Self Reacbon_____-_. I 

7.3 	Stability During Transport Stable  
11 .3 NFPA Hazard Ctuallicatiors 

7.4 	tvieutraddrig Agents for Acids and 
Not listed 

Caustic: Not pertinent 

73 	Polymer's:W:1o= Not pertinent 

7.6 	Inhlbtior of Polymenutiorc 

Not pertinent 

7.7 	Molar Redo (Reactant to 

Prod...dip Data not available 
7.9 	Reactivity Group: Data not avaiLable 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 15'C and 1 etas 

Liquid 

12.2 Molecular Weight 165.83 

12.3 Bolling Point at 1 stirs 

250'F = 121'C = 39rK 

12.4 Freezing Point 

-6.3"F ., -MCC r= 250.6'K 
WATER POLLUTION 

121 Critical Temparahrix 

11 	Aquatic Toxicity: Data not evadable 657'F = 347'C i. 620% 

5.2 	Waterfowl Toxicity. Data not available 12.6 Critical Pr satin Not pertinent 

5.3 Biological Oxygen Demand (BOD) 12.7 SPetdflc Gravity 
None 1.63 at 20"D (Gail) 

6.4 	Food Chain Concentration Potentlat 1211 Liquid Surface Trusters 

None 31.3 dynes/cm . 0.0313 N/m at 20'C 

12.5 Liquid Water Intortsciai Tonsaorc 
44.4 dynes/an - 0.5444 N/m at 25'C 

12.10 Vapor (Gas) Spur= Grevity: 

Not pertinent 

12.11 Ratio of Specific Huts of Vapor (Gasp 

1.116 

1212 Latent Heat of Vaporisation 

90.2 Btu/lb = 50.1 caug . 

2.10 X 10. J/kg 

12.13 Hut of Combustion Not pertinent 

12.14 Heat of Decompoeftlors Not pertinent 

9. 	SHIPPING INFORMATION 12.19 Heat of Solutlort Not pertimanl 

12.16 Heat of Poymerbatiort Not pertinent 
9.1 	Grades of Purity Dry cleaning and 1225 Hui of FusJorc Data not evadable 

industrial grades: 95+% 12.26 Limiting Value Data not evallabis 
92 Storage Temperature Ambient 12.27 Reid Vapor Premium Data not evadable 
92 inert Atmosphere: No requirement 

9.4 	Venial.; Pressure-vacuum 

NOTES 

JANUARY 1991 



TTE 
	

TETRACHLOROETHYLENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
toot 

Temperature 
(degrees F) 

British thermal unr, 
per pound-F 

British thermal 
Temperature1 unitnch per hour- 
(degrees F) 	I 	square foot-F 

Temperature 
(degrees F) Centipoise 

35 103.400 0 .198 N 55 .958 
40 103.099 10 .200 0 60 .929 
45 102.900 20 .201 T 65 .900 
50 102.599 30 .202 70 .873 

55 102.299 40 .203 P 75 .848 
60 102.000 50 .204 E 80 .823 

65 101.700 60 I 	.205 R 85 .800 
70 101.400 70 .206 T 90 .777 
75 101.099 80 .207 I 95 .756 
80 100.799 90 	 .208 N 100 .736 
85 100.500 100 	 .210 E 105 .716 
90 100.200 110 	 .211 N 110 .698 
95 99.910 120 .212 T 115 .680 

100 99.610 130 .213 120 .663 
105 957320 140 	 .214 125 .647 

- 	110 99.020 150- 	 .215 j 130 .631 
115 98.730 160 	i 	.216 135 .616 
120 98.429 170 	! 	.217 140 .601 
125 98.139 180 	 .218 145 .588 
130 97.839 190 	 .220 150 .574 
135 97.549 200 	 .221 155 .561 
140 97.250 210 .222 160 .549 
145 96.959 165 .537 
150 96.669 170 .526 
155 96.370 175 .515 
160 96.080 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .016 60 .236 60 .00702 0 .108 
70 .318 70 .00929 25 .110 
80 .425 80 .01216 50 .113 
90 .561 90 .01575 75 .116 

100 .732 100 .02022 100 .118 
110 .948 110 .02571 125 .120 
120 1.217 120 .03242 150 .122 
130 1.548 130 .04055 175 .125 
140 1.953 140 .05032 200 .127 
150 2.446 150 .06199 225 .129 
160 3.042 160 .07583 250 .131 
170 3.756 170 .09215 275 .132 
180 4.607 180 .11130 300 .134 
190 5.616 190 .13360 325 .136 
200 6.805 200 .15940 350 .138 
210 8.199 210 .18910 375 .139 
220 9.824 220 .22330 400 .141 
230 11.710 230 .26230 425 .142 
240 13.890 240 .30660 450 .143 
250 16.390 250 .35680 475 .144 
260 19.260 260 .41330 500 .146 
270 22.520 270 .47680 525 .147 
280 26.230 280 .54790 550 .148 

575 .148 
600 .149 



12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .050 0 .038 0 .00070 0 .228 
10 .057 10 .00103 25 .241 
20 .084 20 .00150 50 .255 
30 .121 30 .00212 75 .268 
40 .172 40 .00296 100 .281 
50 .241 50 .00405 125 .294 
60 .331 60 .00547 150 .306 
70 .449 70 .00727 175 .319 
80 .600 80 .00954 200 .331 
90 .792 90 .01237 225 .343 

100 1.033 100 .01584 250 .355 
110 1.332 110 .02007 275 .367 
120 1.700 120 .02518 300 .378 
130 2.148 130 .03127 325 .389 
140 2.690 140 .03850 350 .400 
150 3.338 150 .04700 375 .411 
160 4.109 160 .05691 400 422 
170 5.018 170 .06840 425 432 
180 6.083 180 .08162 450 .443 
190 7.323 190 .09675 475 .453 
200 8.758 200 .11400 500 .462 
210 10.410 210 .13340 525 .472 

550 .482 
575 .491 
600 .500 

TOL 
	

TOLUENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature Pounds per cubic 
1 

Temperature 	: British thermal unit Temperature 
British thermal  
- Temperature 

(degrees F) toot (degrees F) 	per pound-F (degrees F) 
unit-inch per hour- 

square foot-F (degrees F) Centipoise 

-30 57.180 0 .396 0 1.026 0 1.024 
-20 56.870 5 .397 10 1.015 5 .978 
-10 56.550 10 .399 20 1.005 10 .935 

0 56.240 15 	 .400 30 .994 15 .894 
10 55.930 20 	 .402 40 .983 20 .857 
20 55.620 25 	 .403 50 .972 25 .821 
30 55.310 30 	 .404 60 .962 30 .788 
40 54.990 35 	 .406 70 .951 35 .757 
50 54.680 40 	 .407 80 .940 40 .727 
60 54.370 45 	 .409 90 .929 45 .700 
70 54.060 50 	 .410 100 .919 50 .673 
80 53.750 55 	 .411 110 .908 55 .649 
90 53.430 60 	 .413 120 .897 60 .625 

100 53.120 65 	 .414 130 .886 65 .603 
110 52.810 70 .415 140 .876 70 .582 
120 52.560 75 .417 150 .865 75 .562 

80 - .418 160 .854 80 .544 
85 .420 170 .843 65 .526 
90 .421 180 .833 90 .509 
95 .422 190 .822 95 .493 

100 .424 200 .811 100 .477 
105 .425 210 .800 
110 .427 
115 .428 
120 .429 
125 .431 



TOLUENE 
	

TOL 

Common Synonym. 
Tokio( 

Watery loud 

Floats on water. 

Cosiness 	 Pieria, cop.  

Fammatie. irritating vapor is procLiced. 

Methrtbenzene 
Methytoren 

Stop cf-margre e possible. Kos people eery. 
Vac 0 cm= sources and car Sir deeenment 
Stay onere and use water Spray to -krioca OC.wit 11670r. 
And =Tact wrn liquid and vii,o0r. 
Isoiate and remove discharged runnel. 
hooy loin: heat, and poliutiOn Con00' .pence'. 

FLAMMABLE 
Flashback along vapor re may s.a.e. 
Vapor may explode It ignited r an enclosed area. 
wear poggies and seri-con:wed Creaming a.pparatoS. 
EXtmO:ash with sky cberrsca:. 10arn w carotin d.Owde. 
Water may be inertly:tire a-, fee. 
Can exposed contain:Ts w.r:-. inner. Fire 

____ 
- 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
'mating to eyes, rose and 
V inhaled, will cause nausea 

dificith breathing. or loss 
move to fresh as. 
r breathing has stopped. OW 
r breathing deco:. owe =run 

UOUID 
Intating to skin and eyes. 
II swallowed. will cause nausea 
Farnare contaminated clOtnrc 
Flush affected areas inn pierry 
IF IN EYES. hold eyelids coon 
IF SWALLOWED and ems: 

or mirk. 
DO NOT INDUCE VCPAMNI1 

treat 
Tonvonc. headache, Madness, 
of consockenesa. 

alYfico msaintinr,  

vonvinc or loss 01 COnSO0uSness. 
inc noes. 
01 snot. 

and Ns` with plenty of wetw. 
a ,sr5.,.70iJS, here vision &ink wale' 

Water 
Pollution 

Dangerous to aquatic hie in hig71 concentrations. 
Fouls"; to shoreline. 
May be dangerous II It enters inter intakes. 
Notify local hearth and MON! orrimes. 
Notify operators 01 nearby wase retakes. 

1. 	RESPONSE TO DISCHARGE 

(see Response Methods Handbook) 
Isere enrniegnigh flammability 
EvaCulill area 

2 	LABEL 

2.1 	Category: Flammable Sued 
2.2 Ciase 3 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CD Compatibley Close Aromatic 
Hydras:ton 

32 Formula Ceilidh 
3.3 	IMO/UN Designators 3.2/1294 
3.4 	DOT ID No: 1294 
3.6 CAS Registry No: 108-883 

1. 	OBSERVABLE CHARACTUITICS 

	

4.1 	Physical State las shiPpedt Liquid 
42 Coke Colorless 

	

4.3 	Odor: Pungent aromatic termine-like; 
distinct. pleasant 

5. 	HEALTH HAZARDS 

6.1 	Persona( Protestve Equipment Ara-supplied mask; ponies or lace shield; plastic PchwiL 
62 	Symptoms F01100419 Exposure Vapors inhale eyes and upper respiratory tract ease 

Gaines& headache, arises:ea, respiratory area Leuid irritates eyes and causes drying of 
OM. It aspirated, causes coughing, gagging. =Mesa and rapidly developing pulmonary edema. 
II Ingestad causes vomiting, griping, diarrhea depressed respirabon 

6.3 	Treatment of Exposure INHALATION: =rove to fresh air, give artificial resents., and oxygen 
If rowdell =I a doctor. INGESTION: do NOT induce vomiting; cell a doctor. EYES: Bush with 
water for al Out 15 min SKIN: wee oft, Wieling soap and water. 

6.4 	Threshold Limit Values 100 ppm 
63 	Short Tenn 'Mention Unit= 800 ppm for 90 min. 
6.6 	Toxicity by Intestate Grade Z Wu - 0.5 to 5 g/kg 
6.7 	Late Toxicity: Kidney and her damage may tog= epeeis. 
LI 	Vapor (Gas) Initial Characteristics Vapors cams a sight smarting of the eyes or respiratory 

system II present in high conoentrattea. The elect Is temporary. 
6.9 	Liquid a I good Irritant Chareaterfatirs rabnimen hated. II sailed on dinning and Mooed to 

remain may same *marling and reddening of he akin 
6.10 	Oder Ttireshoiet 0.17 ppm 
5.11 	'DUI Value 2.000 ppm 

6. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 	Flaah Point 40'F C.C.; 55'F O.C. (See Huard Aaseurrient Handbook) 
6.2 	Flernmabee Um= in An 1.27%.7% A-T-U 
6.3 	Fire Extinguishing Agents: Carbon donde 

or dry chemical for small Pea ordinary 
Idarn for large fires. 

11. HAZARD CLASSIFICATIONS 6.4 	Fire Extinguishing Agents Not to be 
Used: Water may be inflective 

6.5 	Special Hazards of Combustion 11.1 	Code of Federal Rev-sato= 

Products: Not pertinent Flammable bad 

6.6 	Behavior In Fire: Vapor is heavier Man as 112 	NAS Hazard Ramp for Bulk Water 

and may bevel a considerable distance to Tranaporteices 

a source of ignition and test.  be= Category 	 Rating 

6.7 	Ignition Temperature: 997'F Fre 	-- 	 3 

6.8 	Electrical Nazar& Class I, Group D Heeth 

6.9 	Burring Rate: 5.7 morrnin Vapor Inmant..._.___.  	1 

6.10 	Adiabatic Flame Temperature Liquid or Seed enfant 	1 

Data not available Poisons 	-. 	 2 
Water PoUtim 

r.";:nirnoro7 Aquatic Tcusity___. 	3 
Aestheoc Vied_ 	 2 

7. 	CHEMICAL REACTIVITY Reactnily 

7.1 	Reoothnry With Water. No reap-ton Ctlef  CblenCab - 	 1 

7.2 	Reactivity with Common Material: No  Water....____ 	0 

reacbon  Sett Beacom._- 	 0 

7.3 	Stability During Transport Stable 11.3 	NFPA Hazard Chostilicabort 

7.4 	Netrtrelzing Agents for Acids and Category 	Cluefiotion 

Curti= Not pertinent Heath Hazes (Blue -________ 	2 

7.5 	Patens/tutors Not pertinent Flarnmablity (Bed)___ 	3 
Reactivity (1180*)  	0 7.6 	inhibitor of Polyrnorlutorc 

NM pertinent 
7.7 	Moto Ratio (Reactant to 

Productt Data not available 
7.11 	Res-tivity Group: 32 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 	Physical State at 11-C and 1 stirs 
Liquid 

122 	Molecular Weight 9214 
12.3 	Bolling Pent at 1 atm 

231.1"F = 110.6'C - 383.81( 
12.4 	Freeing Point 

-139'F - --95.0*C - 178.2'K 
1 	WATER POLLUTION 125 	Critical Temperature 

8.1 	Aquatic Toidctly: 605.eF ii 318.rc - 591.131( 
1180 mg/I/96 tv/sunfish/TL.,/treree 126 	Critical Presage 
weer 596.1 psis = 4.55 awn ei 4.108 

6.2 	Waterfowl Toxicity: Data not available MN/m. 
8-3 	Biological Oxygen Demand (BOOK 12.7 	Specific Gravity: 

0%. 5 clays; 36% (Visor), 8 days 0.867 al 20.0 (head) 
6.4 	Food Chain Concentration Potential 12.8 	Liquid Surface Tersiorc 

None 29.0 dynes/an = 0.0290 N/m at 20'C 
123 	Liquid Water interfacial Tensiors 

36.1 dynes/an - e0361 N/m at 25'C 
1210 	Vapor (Gas) Specific Gravity: 

Not pertnent 

12.11 	Ratio of Specific Hartz of Vapor (Gast 
1.089 

1212 	Latent Heat of Vaportiotiore 
155 Bturtli - 86.1 cal/g - 
3.61 X 10. J/kg 

9. 	SHIPPING INFORMATION 12.13 	Heel of Combustors -17,430 Bturtb 
= -9686 cal/g w -405.5 X 10. J/kg 

9.1 	Grades of Purity: Research, reagent. 1214 	Heal of Diesernpositiers Not pertinent 
ritration-all 89.8 + %; industrial 1215 	Heat of Solutiorc Not pertinent 
cousins 84 + %, with 5% erten* and 1216 	Hut of Polyrnertatiors Not pertinent 
small amounts of benzene and 12.25 	Hut of Fusion 17.17 mug 
Fall.0matic ffifirOcarbona 90/120: 1226 	Limiting Vohs Data rot available 
less pure than Industrial. 12.27 	Raid Vapor Prisms= 1.1 pane 

92 Storage Temperatunr. Ambient 
93 	Inert Atrnoaphars No requirement 
9.4 	Venting Open (flame arrester) or 

pressire-vacuum 

G. 	FIRE HAZARDS (Continued) 

6.11 	ShOchieuetrie Ak to Fuel Raba Data not available 
6.12 Rene Temperabse Data not available 
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Common Synonyms 

1,1,1•Tnchkxoetnane 
Merinfeeorolorrn 
Aerobe-sr 
Ctionothene 

Watery licked 	 Cosoriess 	 Sweet ozor 

Sinks in water. &rating vapor 6 produced. 

Stop clisoneeoe r possible. Keep people sway. 
Avcrt optruct with ficsed and vapor. 
Cal. fee oiscieronent 
Isolate and remove discharged material. 
Notify Iona' rear and pollution contnd speraes. 

Fire 

Combustible. 
POISONOUS GASES ARE PRODUCED IN FIRE. 

Wear goggles and ser-comanec Proonfc apparato. 
UbeNen with cry onenvoat axe, Woos, or town. 

Exposure 

CALL FOR MEDICAL AO. 

VAPOR 
Irritating to eyes nose and roost 

Mated, will cause =Loess or [Molt 

Move to posh Y. 
I' trestle-1g has stopped p.m antra 
if bearing is &Maur. gee amps-. 

UGUID 
imtating to skin and eyes. 
If "wallowed, may produce 1.4.1.11. 
Remove contaminated =ring sic 
Flash affected areas err pent. d 
IF IN EYES, hold eyelids wee. and 
IF SWALLOWED and votrn s DONSOO-IS, 

or milk and have victim no.. 
IF SWALLOWED and vourr. a Letit.NSOOUS 

VULSIONS, do not...rig exoao. Lew 

breathing. 

resorabon. 

roes. 
wirer. 
h.eO writ plenty of ...Mr. 

here ocbrn Orme water 
or ea.,: 

OR HAVING CON-
octal, warm. 

Water 

Pollution 

Efteol Of low 
May be dangerous 

Notify local 
holey operators 

or eclumic Be is unkneun 
am. mesa 
cshoiala 

mum 

concentrations 
II e enters 

hear and trek,* 
of newt" raw 

1. 	RESPONSE TO DISCHARGE 

Moe Response Melhode Handbook) 

Should be removed 
Cheerio"l and physical treatment 

2.1 
2.2 

7_ 	LABEL 

Category: None 
Clem Not pertinent 

3.1 

3.2 
2.3 
3.4 
3.5 

3. 	CHEMICAL DESIGNATIONS 

CO Compel:My Claw Halogenated 

1Wdrocerton 
Formula C/irCCI. 
11/0/UN Dealputtiort Not listed 
DOT ID 1404 2831 
CAS Registry boo 71.554 

4.1 

4.2 
4.3 

A. 	OBSERVABLE CHARACTELYSTICS 

Physical State (Ise IMIPperit Liquid 
Color: Colones 
Odor. Chiorolorm-like, ImeirteVI 

L1 

5. 	HEALTH HAZARDS 

Personal Probative Equipment Orgaric vapor-acid gas canister. self-contained brecting 
wanes for emergencies neoprene or poirvimlelsohol-type gloves; chemical seen goggles 
and lace sheet neoprene safety shoes (or leaves safety shoes Pus neoprene itches* 
neoprene or polpevii alcohol auk or apron to Dash protection 

6.2 Symptoms Follosing Exposure INHALATOlt symptoms range horn loss DI equitrkrn and 
Ircoordnebon to Iola of consciousness high concentration can be fatal due to aim* 
saphyttatim combined with loss of conacicusbea INGESTION: cesbmes affects Wylie to 
kthalation and may Mee some teeing of nausea EVES: sightly Irritating and lectrratory. 
SKIM debating action may cause &melba 

5.3 Treatment of Esposure Gel medical attention for al eye exposures and any other rims over-
comer's. Do NOT &bribing, asterait or speepiriss olierwiss, treatment Is syrigeomalie. 

INHALATICIt remove victim to fresh air, II necessary, apply artificial reepiralon and/or 
administer oxygen. INGESTION: have victim CMS weer aml bane vomiting. EYES Loh 
thorough./ with water. SKIM remove ccetarrirated ceding and wash exposed area Ircroughty 
with soap and warm water. 

6.4 Threehoid Linty Value 350 ppm 
Li /bort Tenn inhalation Unilte 1.000 ppm for 60 nit in nrn 
6.6 Toxicity by Ingest= Grade LDss 5 10 15 6/1% eat mouse, ratelt, guinea pig) 
6.7 Late Toxicity: Dab not available 
LS Vapor (Gee) Irritant Chereberlaticia Vapors cabs a sight antaling of the eyes or morirstay 

system II present in high concentraters The elect teriporari. 
Lb Uquld or Sold mime Characierlatke Ihrirmrn hazard If spilled on clothing and sibred to 

remain may pun arnarting aid reddening ol Or skit 
LAO Oder Threshokt 100 ppm 
LII IDLN tabs 1,000 ppm 

6. FIRE HAZARDS 

6.1 	Flesh Point Date not available 

6.2 Flarnrrube Umhts In Air 79.-16% 

6.3 Fir. Extinguishing Agents Dry Current. 

loam, or carbOn donde 

6.4 Fire Extinguishing Agents Not to be 

Used Not pertinent 

6.5 Special Hazards of Combustion 

Products: Toxic and irritating gases ere 

generated n fires. 

6.6 Behavior In First Not pertinent 

6.7 Ignition Temporeture 932*F 
6J Elesmical Natant Not pertinent 

6.9 Bu-ning Res last) 2.9 rnm/rnm. 

6.10 Adiabatic Flame Temperature 

Data not available 

6.11 Smichemetric Air to Fuel Raba 
Dais not available 

6.12 Flame Temperature Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Water. Reacts srovery, 

nkeeni?oonosive hydrOchloric son 

7.2 Reactivity with Common Material: 

Corrodes aluminum, but reaction is not 

hazardos. 

7.3 Stability During Transport Stable 
7.4 Nertralleng Agents for Adds and 

Caustics: Not pertinent 

7.5 Potyrnertratiors Not pertinent 

7.6 Inhibitor of Pokyinertzatioro 

Not pertinent 

7.7 Molar Ratio (Reactant to 

ProductZ Data not available 

7J Reactivity Group: 36 

I. WATER POLLUTION 

Aquatic Toxicity: 

75150 ppm/' /Units/WM./set water 

'Tr* period not specified 
Waterfowl Toxicity: Data not babble 
Biological Oxygen Demand (BOD0 

Dee not available 

Food Chat Concentration Potential 

None 

11. SHIPPING INFORMATION 

LI Grades of Purity: Uninhibilea Intabard 
in:lustre inhibited; white room; cold 
cleaning 

112 Storage Temperature Ambient 
9.3 Inert Altraephora No requirement 
9.4 Vint rig: PretikrewaCWM 

10. HAZARD ASSESSMENT CODE 
(See Hazed Assesernern Handbook) 

A-X-Y 

11. HAZARD CLASSIFiCATIONS 

11.1 Code of Federal Rogolsterut 
ORM-A 

11.2 HAS Hazard Flirting tor Bulk Water 

Tranaportetiorc 

Category 	 Rating 

Fee 	 

Health 

	

Vapor 'runt    1 
Lidiad or Sold rrtant 	_ 1 

Poisons  	2 
Water Poiution 

Human Toerry 	..... . 1 

Aquatic 	 ... 3 

Aesthetic Effect 	2 
Reactivity 

1 

	

Water.    0 
Gee React= 	0 

11.3 NFPA Hazard Centimeters 
Category 	Cieeameetion 

Health Hazard (BAC 	 2  
Flammability (Red) 	1 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical Sete at 1SC and 1 slim 
Liquid 

12.2 lioieCular Weight 133.41 

12.3 Boiling Point at 1 atm 

165'F - 74'C 3471( 

12.4 FrectIng Point 
<-38'F - <-3rC <231'K 

12.5 Critical Temperate. Not pertinent 

128 Critical Presume NO pennant 
12.7 Spec:111c Greety: 

1.31 at 20'C (lipid) 

12.1 Liquid Selma Tension 
25.1 dynes/an - 0.0254 N/m at 20'C 

12.9 Liquid Weer Interfaced Tension (e t.) 

45 etyma/cm - 0.045 Perm at 20'C 

12.10 Vapor (Gas) Specife CinrvIty: 4.8 

12.11 Ratio of Spears Heats of Vapor Plas0 
1.104 

1212 Latent Nest of Vaporttabort 
100 Btu/lo 58 tar/ 
2.4 X 106  J/kg 

1213 Real of Combietoro (sol) 4700 Blunb 

2800 mug 110 0 10. J/kg 
1214 Heat of Decorrpositkirc Not pertinent 
12.15 Haat of Soaker, Not perinea 
1216 Heat of Polyrnerbabort Not pertinent 
12.25 Heel of Fusiort Data not available 
12.211 Limiting Value Data rot available 
12.27 Red Vapor Pressure 4.0 pea 

NOTES 

TRICHLOROETHANE 
	

TCE 
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TCE 
	

TRICHLOROETHANE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees n 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

0 85.419 55 .240 N 15 1.363 
10 84.870 60 .242 0 20 1.295 
20 64.309 65 .244 T 25 1.231 
30 83.759 70 .246 30 1.172 
40 83.200 75 .248 P 35 1.117 
50 82.650 80 .250 E 40 1.065 
60 82.089 85 .252 R 45 1.017 
70 81.540 90 .254 T 50 .972 
80 80.981 95 .256 I 55 .929 
90 80.429 100 .258 N 60 .889 

100 79.670 105 .260 E 65 .852 
110 79.320 110 .262 N 70 .817 
120 78.759 115 .264 T 75 .764 
130 78.209 120 .266 80 .753 
140 77.650 125 .268 85 .723 

150 77.099 130 - .270 
160 76.540 135 .272 

140 .274 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .070 70 2.099 70 .04925 0 .146 
75 2.364 75 .05495 25 .150 

80 2.657 80 .06119 50 .155 
85 2.980 85 .06799 75 .159 
90 3.335 90 .07540 100 .163 
95 3.725 95 .08346 125 .167 

100 4.152 100 .09220 150 .171 
105 4.619 105 .10170 175 .175 
110 5.130 110 .11190 200 .179 
115 5.686 115 12300 225 .183 
120 6.292 120 .13490 250 .186 
125 6.950 125 .14770 275 .190 
130 7.663 130 .16150 300 .193 
135 8.437 135 .17630 325 .196 
140 9.273 140 .19220 350 .199 
145 10.180 145 20920 375 .202 
150 11.150 150 22730 400 .205 
155 12.200 155 .24670 425 .208 
160 13.330 160 .26730 450 .210 
165 14.540 165 .28930 475 .213 
170 15.840 170 .31270 500 .215 
175 17.240 175 /3760 525 /17 
180 18.730 180 .36390 550 .219 
185 20.330 185 .39180 575 .222 
190 22.030 190 .42140 600 .223 



Common Synonyms 

Trichloroethylene 
Tilden°, Algyl, en 
Chlorylen 
Gemalgene 
Trethyle. 
Trichloran; Thiene 

Stop dens-. e possible. Keep peop4 tre.By. 
Avoid corna.t. teth hood and vapor. 
Cell fire oeoa-cnent. 
Isolate enc remove discharged 
Nobly oca' health and pollution coat o agences 

Combustible. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Wear poppies and sen.corranned trestryng (+operate. 
Extinguish with dry chemcal. =rho, tacode, or foam. 

/ 

Watery Idad 	Cooler. 
	

Swear' voor 

Sinks in wow. Irritating vapor is produced. 

Fire 

CALL CALL FOR MEDICAL AID. 

VAPOR 
. Irritabry to eyes, nose end troat 

11 inhaled, will cause naxwea vowing difficult breathing. 
or loss of consoouvess. 

Move to fresh air. 
breathing hat stooped pbe 	resprabon 

r beetling a ckfficur, 	omen. 

LlOUID 
Inflating to skin and eyes. 

swallowed, will cause nausea vornitng. difficult breathing. 
or loss of consoousness. 

Remove contaminated cotrang and snoes. 
Flush enacted areas wo, pen). cn weer. 
IF IN EYES, hold eyelets potw. and Ore: with plenty of water. 
IF SWALLOWED Inc wren a CDNSOOL/S, have recto,: fere wow 

or mill and have 1,-1, spun, vonvoryg. 
IF SWALLOWED and worn a UNCONSCIOUS OR HAVING CON- 

VULSIONS. do noreng ekosoe keep roam wenn. 

Exposure 

Water 
Pollution 

Effect of low concentrators on aquatic He is unknown. 
May be dangerous N it antra water 'rakes. 
Notify local health and were orb... 
Notify operators of neaty wirier intakes. 

L RESPONSE TO DISCHARGE 

(See Resporwe Methods Handbook) 

Should be removed 
Chemical and physical treatment 

2. LABEL 
2.1 Category None 

22 Clem Not pertinent 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Clem: Halogenated 

hydrocarbon 

3.2 Formula: Cli0-032. 

3.3 IMO/UN Designebors 9,0/1710 

3.4 DOT ID Noz 1710 

33 CAS Roger, Na.. 79-01-6 

OBSERVABLE CHARACTIMSTICS 

4.1 Physical Stele (as shipped) Load 

4.2 Color. Colorless 

43 Odor. Chloroform-like; ether... 

5. HEALTH HAZARDS 

6.1 Personal Protective Equipment Organic vapor-acid gas canister. seltoontained daring 
apparatus for emergencies; neoprene or Vinyl gloves: chemical Utley ponies; isowsreild; 
neoprene safety shoes; neoprene suit or apron for splash protection. 

52 Symptoms Following Exposer. INHALATION: symptoms range from irritation of the rose and 

throat to nausea. an attitude of irresponsibility, blurred vision, and finally disturbance of central 

nervous system resulting in cardiac fairs. Oxalic edoeure may cause organic injyy. 

INGESTION: symptoms similar to inhalation SKIN: &tatting action can cause de re.. EYES: 

'rightly irritating sensation and ladrymation. 

6.3 Tresbnent of Exposure Do NOT administer edrenatin or epinephrine; get medical dention for 

cases of overrecosure.  INHALATION: remove victim to fresh air, if necessary, aocry artificial 

respiration and/cr administer oxygen. INGESTION: have victim drink water and ind.or vomiting: 

repeat three times; than give 1 tablespoon epsom salts it water. EYES: flush thorourty with 

water. SKIN: wash thoroughly with soap and warm water. 

5.4 T)waehold Lee Value 50 ppm 
5.5 Short Term Inhalation Limit= 200 ppm for 90 nen. 

5.6 Toxicity by ingestiors Grade 3; LO.• w 50 to 500 mg/kg 

L7 Late Toxicity Data not available 

52 Vapor (Gas) irritant Charaeterlsbas Vapors cause a eight smarting of the eyes or nap:story 

system if present in high concentrations. The effect is temporary. 

5.9 Liquid or Bead Irritant Characteristic. MinimU111 hazard. if spilled on clothing and Wowed to 

remain, may cause smarting and reddening of the skin. 

5.10 Odor Threshold 50 ppm 

Lit MLR Value 1,060 ppm 

6. FIRE HAZARDS 

At Flesh Point 90'F C.C.; practice),  
nonflammable 

6.2 Farnmatile Limns in Air. 6.01.10.5% 
E1 Fre Extinguishing Agents: Water fog 
6.4 Fie Extinguishing Agents Not to be 

Used Not pertinent 

1.3 Special Hazards of Combustion 
Products: Toxic and irritating gases are 
produced M fire situations. 

6.6 Behavior In Fire: Not pertinent 

67 ignition Temperature: 770'F 

63 Eloctrical Hazard: Not pertinent 

69 Burning Rate: Not pertinent 

6.10 actulbatic Flame Temperature: 

Data not available 
6.11 Stokillomettic Alr to Fuel Ratio: 

Data not available 
E12 Fame Temperature: Data not avaraNe 

7. CHEMICAL REACTIVITY 

7.1 Ructlytty With Water No reaction 
7.2 Rescrovrty with Common Material. No 

reaction 
7.3 Siebert/ During Transport Stable 
7.4 Neutraltring Agents for Acids and 

Caustics: Not pertinent 
73 Pcrymertzation: Not pertinent 

73 InNohor of Polymerisation: 

Not pertinent 

7.7 Moat Ratio (Reactant to 

Product): Data not available 

73 ReactivIty Group: 36 

10. HAZARD ASSESSMENT CODE 
(See Hazard As...mem Handbook) 

A-X-Y 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulations: 
ORM-A 

11.2 NAS Hazard Rating for Bulk Water 
Tranaportation: 

	

Category 	 Rating 

	

Fire    1 
Hearth 

	

Vapor Irritant.   1 
liquid or Sold 011:101 	 1 

	

Poisons    2 
Water Polubon 

Human Tonoty._ 	 1 
Aquatic Toxicity 	  2 

	

Aesthetic Effect   2 
Reaction 

	

Other Chernicats.   1 

	

Water ..   0 

	

Self Reaction.   1 
11.9 NFPA Hazard Cuissificinion: 

	

Category 	Classification 

Health Harare (Blue)- 	 2 

	

Flammability (Red_   1 

	

Reactivity (Yellow)   0 

12 PHYSICAL AND CHEMICAL PROPERTIES 

WATER POLLUTION 

6.1 Aquatic Toxicity: 

660 rep/I/40 hi/daphnia/kill/fresh 

water 

6.2 Waterfowl Toxicity: Data not available 

1.3 Biological Oxygen Demand (BOO) 

Data not available 

L4 Food Chain Concentration Potentlak 

None 

9. SHIPPING INFORMATION 

9.1 Grades of Purity Technical; dry cleaning 

degreasing; extraction 

92 Storage Temperature. Ambient 

92 Inert Abnosphere: No requirement 

5.4 Venting Pressure-vacuum 

12.1 Physical State at 15'C and 1 alms 

Liquid 

122 Molecular Weight 13139 

12.3 Bolling Point al 1 sec 

189'F w EiTT 360111 

12.4 Freezing Point 

-123.5'F w 	 196.6'K 

123 Critical Temperabe. Not pertinent 

12.6 Critical Prewar. Not pertinent 

12.7 Specific Gravity: 

1.46 at 20'C ficsed) 

12.5 Liquid Surface Tangled 

29.3 dynes/cm w 0.0293 N/m at 20T 

12.9 Liquid Water Interfackai Tessier 

34.5 dyries/cm 0.0345 Wm at 24T 

12.10 Vapor (Gas) Specific Gravity. 43 

12.11 Rabe of Specific Heats of Vapor (Gas): 

1.116 

1212 Latent Heat of Vaportxdoro 

103 Btu/lb - 57.2 cal/g 

24 X 10' J/kg 

12.13 Heat of Combust.. Not pertinent 

12.14 Had of Decompoeteit Nqt pertinent 

12.15 Heat of Solvtiero Not pertirWnt 

12.16 Heat of Polymerbortiorc Not pertinent 

12.25 Heat of Fusloro Data not available 

11.26 Limiting Value Data not available 

12.27 Reid Vapor Pressure 25 pea 

NOTES 
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TCL 
	

TRICHLOROETHYLENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) unit-inch per hour- 

square loot-F 

Temperature 
(degrees F) Centipoise 

0 94.669 0 .220 N 15 .800 
5 94.410 10 .221 0 20 .775 

10 94.150 20 .223 T 25 .750 
15 93.889 30 .225 30 .727 
20 93.629 40 .226 P 35 .705 
25 93.370 50 .228 E 40 .664 
30 93.110 60 .230 R 45 .664 
35 92.649 70 .231 T 50 .645 
40 92.589 80 .233 I 55 .627 
45 92.330 90 .235 N 60 .610 
50 92.070 100 .236 E 65 .593 
55 91.809 110 .238 N 70 .577 
60 91.549 120 .240 T 75 .562 
65 91.290 130 .241 80 .548 
70 91.030 140 .243 85 .534 

- 75.  90.770 150 .. .245 90 .521 
80 90.509 160 .246 95 .508 
85 90.250 170 .248 100 .496 
90 89.990 105 .485 
95 89.730 110 .474 

100 69.469 115 .463 
105 89.209 120 .453 
110 88.950 
115 86.690 
120 88.429 
125 88.169 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

77.02 .110 40 .508 40 .01245 0 .136 
50 .678 50 .01628 25 .139 
60 .894 60 .02105 50 .143 
70 1.166 70 .02695 75 .146 
80 1.507 80 .03418 100 .149 
90 1.929 90 .04296 125 .152 

100 2.448 100 .05354 150 .155 
110 3.081 110 .06619 175 .157 
120 3.846 120 .08120 200 .160 
130 4.765 130 .09891 225 .162 
140 5.862 140 .11960 250 .165 
150 7.163 150 .14380 275 .167 
160 8.695 160 .17180 300 .169 
170 10.490 170 .20390 325 .172 
180 12.580 180 .24080 350 .174 
190 15.010 190 .28280 375 .176 
200 17.810 200 .33040 400 .177 
210 21.020 210 .38420 425 .179 

450 .181 
475 .182 
500 .184 
525 .185 
550 .186 
575 .187 
600 .188 



VINYL CHLORIDE 
	

VCM 

Common Synonyms 

Chlorethylene 
VCL 
Vinyl C Monomer 
VCM 

Gas 	 Cooness 	 Sweet 000- 

Liquid floats and boas or. wale'. Flammable, imLating 
visible vex/ oats a produced. 

Stoo disci y, 	if passable. 
Sit!, op. imbor souses 
Stay upwind ax' foe water 
Evssi.sie nee e case of 
Avoid corits.. wit, bad 
Nobly loot heat.. and poeution 

Kew people wry. 
and cas fire clews-nem 

spray to -knock down' vapor. 
Largedad,. etre 

and vapor. 
contO apw-bes 

FLAMMABLE. 
PO:SDNOlJS GAS IS PRODUCE: 
Flashback along vapor trail 
May explode if ignited in en 
Wea,  seil-corneneC treatamg 

IN FIRE. 
mat ci=x. 
ericioseC area. 

apowatss 
pore: mar electing shooff with water 

My cher,...,‘:. 

Fire Cool exposed containers anc 
Sex few M gas if possible. 
Lot tve burn 
Efrov.ash wrist fires with 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
trittabng to eyes, nose. and Mrs= 
F inheied, will cause doziness sr cerc.e Pearling. 

woo to heel, ea. 
-triremes has stopped, pee  "Yoe raspeebon, 

r treating a deforrt pee crepe: 
1.10UID 	 . 
Wit cause frostbite. 
Fars,  enacted areas wry, perm of inter. 
DO NOT RUB AFFECTED AREAS. 

Water 
Pollution 

Nol Nirmtuf to aquatic We. 

1. 	RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warningaSgh flammability 

Evacuate area 

L 	LABEL 

21 	Category: Flammable gas 

2.2 	Class 2 

3. 	CHEMICAL DESIGNATIONS 

	

3.1 	CG Cornpetibikty Clue Vinyl halides 

3.2 Former CH. =CHO 

	

3.3 	IMO/UN Doolonabote 20/1086 

	

3.4 	DOT ID No.: 1086 

	

3.5 	CAS Registry No., 75-01-4 

4. 	OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State las shIppedk 

Liquefied compressed gas 

	

4.2 	Colon. Colorless 

	

4.3 	Odes Pleasant, sweet 

J 

5. 	HEALTH HAZARDS 

5.1 	Personal Protective Equipment Rubber gloves foci shoes; gas-tight goggles: organic •oxr 

canister or seloontained breathing apparatus. 

0.2 	Symptoms Following Exposure INHALATION: hisel concentrations cause dizziness, sentient 

lung Witation SKIN: may cause frostbite; phenol Shibilor map be absorbed through Mx il MT,  
amounts of Mx= evaPoralll 

5.3 	Treatment of Exposure INHALATION: remove patient to fresh ale and keep him quiet aid warm; 

cal a doctor. give artifice respiration H breathing stops. EYES AND SKIN: flush with Panty Of 

water for at least 15 min.; Ion eyes. get medal attention; remove contaminated clothes 

5.4 	Threshold Limit Value 5 ppm 

5.5 	Shari Term levet= Limiter 500 ppm for S min. 

6.5 	Toxicity by Ingesterc Not pertinent 

5.7 	Late Tozicityt Chronic exposure may cause liver damage.  
LS 	Vapor (Gas) Irritant Characteristic= Vapors cause moderate kritation such that persornal will 

find high concentrations unpleasant The effect's temporary. 

6.9 	Liquid or Solid Irritant Cherecteristice Minimum hazard. If spilled on clothing and allowed to 

remain, may dud snorting and reddening of slit May cause frostbite. 

5.10 	Odor Threeholch 260 ppm 

L11 	1DLN Value Data not available 

6. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 Flash Point -110*F O.C. (See Hazard Abourrient Handbook) 

6.2 Flammable Limits In Air 4IN•2E% A-B-C-D-E-F-G-Z 
6.3 Fire Extinguishing Agents: For tunnel toes 

use My chemical or carbon dioxide. For 

large foes stop flow 0' gas Coo' eloosed 

containers with water. 11. HAZARD CLASSIFICATIONS 
6.4 Fire Extinguishing Agents Not to be 

Used Not pertinent 11.1 Code of Federal Regulationa 

6.5 Special Hazards of Combustion Flammable gas 

Products: Forms highly toxic combustion 

products such as hydrogen Chloride. 

11.2 NAS Hazard Rating for Bulk Water 

Transportation: 

phosoenic. and carbon monoxide. Category 	 Rating 

6.6 Behavior In Fire: Container may expoCre in 

fire. Gas a heavier than an and may 

Foe 	4 

Health 

Pave,  considerable distance to a so,foe 

of ignroon and Sash back 

Veg.°,  Irritant 	- 	2 

Liquid or Solid infrant_._  	1 

6.7 Ignition Temperature: 882'F Poisons 	2 

6.8 Electrical Huard: Class I. Group D Water Polution 

6.9 Burning Rate: 4.3 mm/min. Human TorOty.... ...... _  	0 

(Conoroadj Aquatic Toxicity. 	0 

Aesthetic Effect..._.._..__. 	0 

7. 	CHEMICAL REACTIVITY Reactivity 

7.1 Reactivity Wan Water. 	ti No reaction 
Other Che rrer-als 	 . 	2 

7.2 Reactivity with Common Materials: No 
Water 	0 

reaction 
_ 	 Self Reaction 	 2 

7.3 Stability During Transport Stable  
11.3 NFPA Hazard Cissalhcatiors 

7.4 Neutral:zing Agents for Acids and  
Category 	Clew sif ication 

Caustics: Not pertinent 
Health Hazard (Eitue).___..... .... _ 	2 

7.5 Polymerdation: Polymenzes in presence  
(Red) 	_..... _..... 	4 

of ay. sunlight, or heat unless stalfil.ed 

by INNVICKS. 

Reactivity (Yellow)  	1 

7.6 Inhibitor of Polymerization: 

Not normally used except when fogy 

temperatures are expected.  Than 

40-100 ppm of phenol used. 

7.7 Molar Ratio (Reactant to 

Proeuctk Data not available 
12.  PHYSICAL AND CHEMICAL PROPERTIES 

7.a Reactivity Group 35 

12.1 Physical State at 1S'C and 1 attic 

Gas 

12.2 Molecular Weight 62.50 

12.3 Bolling Point at 1 atnt 

7.2•F w 13.8'C m 259.4•K 

12.4 Freezing Point 

-24.4.1rF =-153.8':m -lig.4*K 
& 	WATER POLLUTION 

12.5 Critical Temperature 

5.1 Aquatic Toxicity: 317.1*F w 158.4T - 431.6*K 

None 126 Critical Pressure 

8.2 Waterfowl Toxicity: None 775 psi" w 52.7 atm w 5.34 1.1N/m4  

8.3 Biological Oxygen Demand (BODk 12.7 Specific Gravity: 

None 0.969 at -trC (liquid) 

8.4 Food Chain Concentration Potentlat 12.5 Liquid Surface Tensely 

None 16.0 dynes/cm . 0.0160 N/rn at 25T 

12.9 Liquid Water Interim:el Tenser' (est) 

30 dynes/pin w 0.00 N/rn at 20T 

12.10 Vapor (Gas) Specific Gravity: 22 

1211 Ratio of Specific Rests of Vapor (Gale 

1.186 

1212 Latent Heat of Vapor's:Item 

160 Eittialb w 88 cal/g  w 

3.7 X 104  .1/kg 

12.13 Heat of Combustion -6136 Btu/lb 

.. -4520 cal/g w -189.1 5 104  J/kg 

9. 	SHIPPING INFORMATION 12.14 Heat of Decompositorc Not pertinent 

12.15 Hest of Solution: Not pertinent 

9.1  Grades  of  Purity: Commercial  or lechfX=1  
994% 

12.16 Heat of Potfinvicalforc -729 Bei/Ib 

i. -405 cal/g w 16.9 X 104  J/kg 

9.2 Storage Temperature: Under pressers 12.26 Heat of Fuslorc 18.14 cal/9 
ambient At atm. pressure; low 12.26 Limiting Velez Data not available 

9.3 Inert Absosphere No requirement 1237 Reid Vapor Pressure 75 pea 
0.4 Vestries Under pressure; safety relief At 

etm. pressure: pressure-vacuum 

6. 	FIRE HAZARDS (Continued) 

6.10 Adiabatic Flame Temperature Data not available 

5.11 Stechiornetic Air to Fuel Ratio: 5.490 (Eat) 

6.12 Flame Temperature: Data not available 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal un-. 
per pound-F 

Temperature 
(degrees F) unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

0 61.000 -30 .259 N -10 .287 
5 60.710 -20 .265 0 -5 .281 

-10 .272 T 0 .276 
0 .279 5 .271 

P 
E 
R 
T 

N 
E 
N 
T 

..-=.- 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .600 -50 3.384 -50 .04810 0 .185 
-40 4.501 -40 .06245 25 .192 
-30 5.908 -30 .08005 50 .198 
-20 7.658 -20 .10140 75 .205 
-10 9.814 -10 .12710 100 .211 

0 12.440 0 .15760 125 .217 
10 15.610 10 .19360 150 .224 
20 19.410 20 .23560 175 .230 
30 23.920 30 .28440 200 .235 
40 29.220 40 .34050 225 .241 
50 35.430 50 .40470 250 .247 
60 42.630 60 .47760 275 .252 
70 50.940 70 .56000 300 .257 
80 60.480 80 .65250 325 .263 
90 71.349 90 .75570 350 .268 

100 83.669 100 .87050 375 .273 
110 97.580 110 .99740 400 .277 
120 113.200 120 1.13700 425 .282 

450 .286 
475 .291 
500 .295 
525 .299 
550 .303 
575 .307 
600 .311 

VCM 
	

VINYL CHLORIDE 



m-XYLENE 
	

XLM 

Common Synonyms 

1, 3-Dirriethylbercene 
Xylof 

Watery loud 

Floats on water. 

Co-crass 	 Sweet ccry 

Flanensbie. Mating vapor is produces 

Sic= disc-a-pa e possible. Keep people away. 
Cal tae oecartrnent. 
Ai/de conracr. war, louid end vex, 1.. 
Hoists ant remote dis-harped mineral. 
Nott Inca neat, are paliuton convo: agencies. 

FLAMMABLE 
Flashback along vapor rid may Goose. 
Vapor may explode if ignited a an enclosed area 

Wes' self-contained breetherc axe-sta. 
Enviedh with loam, dry anemaa. or carbon clioirde. 
Water may be inertia-rt.* on fro 
Cod exposed containers curb water. Fire 

- 

Exposure 

Ci.1.1. FOR MEDICAL AD. 

VAPOR 
Innabrig to eyes, nose, are Meat 
If inhaled, will cause headache. Who= breathing, or loss of 

-- 	consdousness. 

Move to fresh Sr. 
r breathing has stooped. prvea-r.'..ess: reknit-anon 
r brestrimg a dafoutt. 'eon  orygen. 	• 

UOUID 
Irmsbng to skin and eyes. 
a swallowed, will cause reuses, vorniong. or loss of consciousness 

Femme contaminated ciotherc and Foes. 
Fkish elected areas with piemy ce wow. 
IF IN EYES. hoe eyelos ode, arc Nes: vnth plenty of osier. 
IF SWALLOWED and victim a DONSDOJS, have vartim dirk water 

or milk 
DO NOT IND'JCE VOM:TING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS 
Fouling to shoreline. 
May be dangerous 6 II enters water Straker. 

Hotly local heath and wielln 	orfakale 
Notary operators col nearby water makes. 

Water 

Pollution 

1. 	RESPONSE TO DISCHARGE 

(54,4 Response Methods Handbook) 

Issue warnac-high flammability 

Evacuate area 
Should be removed 
Chemical and physical treatment 

2 	LABEL 

2.1 	Category: Flammable =lad 
2.2 Clem 3 

I. 	CHEMICAL DESIGNATIONS 

3.1 	CO Compet031y Clam Aromatic 

Hydn:calton 
32 	Formula rn-C.414.(CHI)e 

23 	IMO/UN Desigrotlom 3.2/1307 
3.4 	DOT ID No: 1307 
1.5 	CAS Registry No: 108-38-3 

4. 	OBSERVABLE CHAJtACTELSTICS 

4.1 	Physical State (as shIppecty taxed 
a/ 	Colon Colorless 
0.3 	Odor. Uke benzene; characteacc aromatic 

6.1 	Personal Protective 
peak gloms 

6.2 	Symptoms Following 
skin. II taken 
adorn& 11 ingested, 
and Ever damage 

6.3 	Treatment of Expose.= 
oxygen II rooked 
flush with wear 

6.4 	Threshold limit 
65 	Short Term Inhalation 

5.6 	Toxicity by Ingestiorc 
6.7 	Late Toidete 
L.6 	Vapor (Gas) Irritant 

system 6 present 
6.9 	liquid or Sold 

roman, may cause 

6.10 Odor Thmshokk 
5.11 	101-21 Valuer 	10,030 

Equipment 
and boots. 

21g:oar= 
Mss kings, causes 

causes 

can occur. 

call a doctor. 
for at least 

Value 100 
Unite 
Grade 

Kidney and ever 

INHALATION: 

5. 	HEALTH 

Approved carestee 

Vapors cause 
severe coughing. 

nausea. vomiting. 

remove 

HAZARDS 

or re-supplied mask; goggled a lice sheet 

headache and elzziness. Liquid init..) eyes and 
deems, and rapidly developing curronary 

croros, headache. and coma; can be Seal Kidney 

Charachwlatice 

INGESTION: 
15 nen. SKIN: wipe 
ppm 

300 ppm for 30 
3; LIN. - 50 to 
damage. 

Vapors 

to fresh an admineter artedal rewire:on and 
do NOT irckce vomiting; call a doctor. EYES: 

oil, mon with soap and water. 

'rim 
500 9/kg 

corm a eight smarting of the eyes ar reeratory 
effect I temporary. 

heard. II spilled on clothing and slowed to 
Vie side 

In fish concentrationa The 
Irritant Characteristic= Ifrimum 

smarting and reddening of 
0.05 ppm 

ppm 

6. 	FIRE HAZARDS 

LI 	Flash Point 84T C.C. 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

62 	Fiernmeble Limits In Air. 1.1%44% A.T-U 
6.3 	Fee ErtinguisNng Aponte: Foarrk dry 

crernical. or carbon dioxide 

6.4 	Fire Extinguishing Agents Not to be 

11. HAZARD CLASSIFICATIONS Used Water may be Ineffective. 

6.5 	Special Hazards of Combustion 
Products: Not pertinent 11.1 Code of Federal Rep:Aston= 

6.6 	Behirdor In Fire: Vapor is heavier than ae Flammable lq...0 

art may travel considerable &stance to a 11.2 NAS Hazard Rating for Bulk Water 

some of ignition and flash back Transportegorc 

6.7 	torn:ion Temperature 1386T Category 	 Rating 

65 	Electrical Hearth Class I, Group D Fire 	 3 

6.9 	Bunting Rat= 5.8 mrn/min. Health 

6.10 	Adisbetic Flame Temperature Vapor Irritant__ 	 1 

Data not available Liquid a Solid errant 	1 

Poisons  	2 6.11 	Stoichlometric Alr to Fuel Retie 
Water Poi lion Dina not evadable 

6.12 	Flame Temperature: Data not available Human Toxicity__ ....... _. 	1 

Aquatic Torii:ay_ 	 3 
Aesthetic Erlect...____.- 	2 

7. 	CHEMICAL REACTIVITY Reactivity 

7.1 	Reactivity Wilt Water: No reaction 
Water   	0 - 

7.2 	Rsectinty with Common Material= No  

reasbon 
11.3 

Sell Reaction_._ 	 0 

NEPA Hazard Clasencatiorc 
7.3 	Stabley During Transport Stable  

7.4 	Neutralising Agents for Acids and 
Caustics: Not pertinent 

Category 	Classification 
Health Hazard (Blus)-.. 2 

7.5 	Po4yrartnetIon: Not pertinent 
Flammabarty (RedI__. 	 3 

7.6 	inlibltry of Polymenzatiort 
Reactseily (Yelsow)  	0 

Not pertinent 

7.7 	Molar Rego (Reactant to 

Proaluc# Data not available 

7.6 	Reactivity Group: 32 

12.  PHYSICAL AND CHEMICAL PROPERTIES 

121 Physical Stets at 1SC and 1 stirs 

Liquid 

12.2 Molecular Weight 1006.16 

12.3 Bolling Point st 1 elm 

269.4T - 131.9•C w 405.1% 

12.4 Freezing Point 

-S4ZF w. --ALM - 225.2% 
6. 	WATER POLLUTION 12.6 Celia.' Tempe...Lee 

Ll 	Aquatic Toxicity: sso.rF - 343.8•C y. 617.01( 

= ppm/116 iv/bItieglilfTL./fresh est= 126 Critical Premium 

IL2 	Waterfowl Toxicity: Data not available 513.6 son w 34.95 pea 	3.540 

6.3 Ilioksical Gomm Demand (BOOS MN/rn. 

0 Ibrez, 5 days; 0% (them), 8 days 12.7 Specific Gravity: 

LA 	Food Chain Concentration Poterdist 0.864 at 20*C Goad) 

Dee not available 12.8 Liquid Surface Tenders 
28.6 dynes/on - 0.0296 N/m at 20*C 

125 Liquid Water Interfacial Tensiorc 

36.4 dyneOcrn w 0.0364 N/m at 30*C 

1210 Vapor (Gas) Specific Gravity: 
Not petnent 

12.11 Ratio of Specific Posts of Vapor (GssX 

1.071 

12.12 Latent Heat of Vapettertiorc 
147 Btu/lb - 81.9 caUg wr 

3.43 X 10. Jfkg 

9. 	SHIPPING INFORMATION 1213 Heat of Ccinbustiorc -17,554 Btu/lb -
-9752.4 dig - --406.31 X 10. J/kg 

9.1 	Grades of Malty: Research: 99.99%; 1214 Heat of Decompositket Not pertinent 
Punk 929%; Techricat 99.2% 12.16 Hest of Solutions Not petenent 

92 Storage Temperature Ambient 1216 Heat of PolymerLestIcrc Not pertinent 
93 Inert Atmosphere No requirement 11.25 Heat of Fuel= 26.01 alp 
0.4 	Venting Open (flame arrester) or 1226 limiting Value Dee not available 

pressure-moarn 12.27 Reid Vapor Pressure 0.34 pars 

NOTES 
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XLM 
	 m-XYLENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal 
Temperature 
(degrees F) 

Pounds per cubic 
toot 

Temperature 	. British thermal unit 
(degrees F) 	per pound-F 

Temperature 
(degrees F) 

unit-inch per hour- 
square toot-F 

Temperature 
(degrees F) Centipoise 

15 55.400 40 	 .387 35 .962 15 .938 
20 55.260 50 	 .393 40 .953 20 .898 
25 55.130 60 	 .398 45 .944 25 .862 
30 54.990 70 	 .404 50 .935 30 .827 
35 54.850 80 	 .410 55 .926 35 .794 
40 54.710 90 	 .415 60 .917 40 .764 
45 54.570 100 	 .421 65 .908 45 .735 
50 54.430 110 	 .426 70 .899 50 .708 
55 54.290 120 	 .432 75 .890 55 .682 
60 54.160 130 	 .437 80 .881 60 .658 
65 54.020 140 	 .443 85 .873 65 .635 
70 53.880 150 	 .448 90 .864 70 .613 
75 53.740 160 	 .454 95 .855 75 .592 
80 53.600 170 	 .460 100 .846 80 .572 
85 53.460 160 	 .465 85 .554 
90 53M0 190 	 .471 

- 	95 53.180 200.- 	 .476 
100 53.050 210 	 .482 

■ 

12.21 
SOLUBILITY IN WATER 

1122 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

I 60 .090 60 .00172 0 .247 
N 70 .127 70 .00238 25 .260 
S 80 .177 80 .00324 50 .273 
0 90 .242 90 .00435 75 .286 
L 100 .326 100 .00577 100 .299 
U 110 .434 110 .00754 125 .311 
B 120 .571 120 .00975 150 .324 
L 130 .743 130 .01247 175 .336 
E 140 .956 140 .01577 200 .348 

150 1.219 150 .01977 225 .360 
160 1.538 160 .02455 250 .371 
170 1.924 170 .03023 275 .383 
180 2.388 180 .03691 300 .394 
190 2.939 190 .04473 325 .406 
200 3.590 200 .05382 350 .417 
210 4.355 210 .06431 375 .427 
220 5.247 220 .07635 400 .438 
230 6.282 230 .09009 425 .449 
240 7.476 240 .10570 450 .459 
250 8.846 250 .12330 475 .469 
260 10.410 260 .14310 500 .479 

525 .489 
550 .499 
575 .508 
600 .517 



o-XYLENE 
	

XLO 

.\L_..z;;! 

Comm. Synonyms 

1, 2-Dirnetnybetene 
Xytol 

viatery liquid 	C.poness 	 Sweet now 

Floats on water. Flammable, irritating vapor is produced. 

S:cc chs..-U-pe r possible. Keep people away. 
Cal fry c.a.:mem. 
Avo.d comar, inn liquid arid vapor. 
isoiate anc tame.. di...harped material. 
No* ko-ryl: Neat: and pollution :onto, agenaes 

FLAMMABLE 
F.I.sht.ck along vapor trail run Docks 
Vapor may explode if ignited r an enclosed area_ 
vier setl.contained breadline axe-aux 
Extinguish with foam. dry cinemini:, or =ton bowie. 
Wines may be ineffective on free 
Cod exposed containers =tr. water. 

....= 

Fire 

- 

Exposure 

CALL FOR MEDICAL AID, 

VAPOR 
Irritating to eyes, nose and toroat. 
9 inhaled, will cause headacne, blear breathing or loss 

. 	of consciousness. 
move to fresh air. 
f treatnng has stopped. erne vent ,853,13bOrt. 
I' breading is &Mask gee osilen 

LIQUID 
Imitating to skin and eyes. 
If swallowed. will cause nausea vonvong or loss of 

consciousness. 
Remove contaminated donne and shoes. 
Flush affected areas end pen cii weir. 
IF IN EYES, hold eyelids op. and fir: war. plenty of M8187. 
IF SWALLOWED and =cern a 	ti:50a..:5, have vicorn oink wale" 

oi rnilk. 
DC NOT INDUCE VOMMNS_ 

Water 
Pollution 

Dangerous to aquatic life in tic': concendabons. 
Fouling to shoreline. 
May be dangerous it it enters =vet intakes. 
Notify local health and wildlife dhciais. 
Notify operators of nearby water makes 

L 	RESPONSE TO DISCHARGE 

(S4,4 FI64.ponm Methods Handbook) 

Issue warring-nigh flammability 
Evacuate area 
Should be removed 
Chemical and physical treatment 

2 	LABEL 

2.1 	Category: Flammable liquid 
2-2 	Class: 3 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CO Compatibility Clue Aromatic 
Hydrocarbon 

92 	Formula oC.H.(Criii). 
3.3 	IMO/UN Desigratiors 3.2/1307 
3.4 	DOT ID No.: 1307 
3.5 	CAS Regeroty No.: 95-47.6 

4. 	OBSERVABLE CHARACTER:57'MS 

	

4.1 	Physical State (as ahlppedE Load 

	

0.2 	Col. Colorless 

	

4.3 	Odor, Benzene-like; characters= aromatic 

5. 	HEALTH 

5.1 	Personal Protective Equipment Approved canner 
plastic gloves and boots. 

6.2 	Symptoms Following Exposure Vapors cause 
skin. 9 taken intid kings. causes severe coughing. 
edema 11 ingested causes nausea, vomiting, 
Kidney and Fiver damage Can occur. 

5.3 	Tr 	M...int of Exposure INHALATION: remove 
Oxygen M rearect call a doctor. INGESTION: 
Rush with water for at least 15 min. SKIN: Wipe 

5.4 	Threshold Lin* Value 100 ppm 
6.5 	Short Term inhaletlon Limits 300 ppm for 90 
6.6 	Torii:fry by Ingestion Grade 3: Mao - 50 to 
5.7 	Late Toxicity: IGdney and liver damage. 
5.9 	Vapor (Gas) Irritant Characteristics Vapors 

system II present in high Concentrations. The 
6.9 	Liquid or Solid irritant Cluracterlatles Mirimum 

remain. may cause smarting and reddening of 
6.10 	Odor Thnishokt 0.05 ppm 
5.11 	IDLH Value 10.000 ppm 

HAZARDS 

or ai-supplied mask: goggles or lace shieln 

headache and dizziness. Liquid invites eyes and 
dense arid rapidly developing PuirnonleY 

cramps. headache, and coma. Can bs traL 

to fresh sir, administer artificial respire:on and 
do NOT inlxa vomiting: call a doctor. EYES: 

off, wash with soap and water. 

mil. 
500 mg/kg 

came a slight smarting of the eyes or necratory 
'heel is temporary. 

hazard H spilled on dotting and stowed to 
the skin 

6. 	FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 

6.1 	Flash Point 63'F C.C.: 75'F 0.C. (See Hazard Assessment Handbook) 

6.2 	Flammable Uinta In Air. 1.1%.7.0% A-T-U 
6.3 	roe Extinguishing Agents: Foam, dry 

anierecal, or carbon dioxide 
6.4 	Fire Extinguishing Agent. Not to be 

11. HAZARD CLASSIFICATIONS Used Water may be inehectmi. 
65 	Special Hazards of Combustion 

Product.: Not pertinent 11.1 Code of Federal Regulation's 

6.5 	Behavior in Fire Vapor is heavier than ea Flammable liquid 

and may toed considerabie tistanoe to a 11.2 MAS Hazard Rating for Bulk water 

advice of ignition and flash back. Tran•Portetiors 

6.7 	Ignition Temperature: 869'F Category 	 Rating 

65 	Elecrkel Hazard Class I, Group 2 Fire 	3 

6.9 	Burning Rote: 5.6 mm/min. Health 

6.10 	Adiabatic Flame Temperature Vapor Imotint....- 	1 

Den not available Licluld Or Solid Irritant _____. ... 	1 

6.11 	Stokohlornetric Air to Fuel Satin Poisons 	2 

Dam not available Water PoiLition 

6.12 	Flame Temperature: Data not available Human Tonbry. 	 1 
Aquatic Toxicity ..........._  	3 
Aesthetic Effect. 	 2 

7. 	CHEMICAL REACTIVITY Reactivity 

7.1 	Rees:ditty With Water: No reaction 
 	1 

7.2 	Reacdvity with Common Materiel: No  	0 

rEter-J,On  	0 

7i 	Statany During Transport Stable 11.3 NFPA Hazard Classtricetfoit 

7.4 	Neursialng Agents for Acids and Category 	Classification 

Coati= Not pertinent Healtn Hazard (131*-..-- .......... - 	2  

7.5 	Poirriertration: Not pertinent Flammaterry (Red) 	-.._. 	3 

7.6 	Inhlbece of Potymertration: Reactivity (Vela.)  	0 

Ncs pertinent 
7.7 	Molar Ratio (Reactant to 

ProductX Data not available 
75 	RaactMty Group: 32 

12.  PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 15'C and 1 at= 
Liquid 

12.2 Molecular Weight 106.16 
12-3 Bolling Point at 1 alma 

291.9T - 144.4'C- 417.6'K 
12.4 Freezing Point 

-13.3T xi -252'C - 246.019 
6. 	WATER POLLUTION 

126 Critical Temperature 
5.1 	Aquatic Toalcity: 674.5'F = 357.1'C = 630.3'K 

>100 mg/1/96 tv/D. magnatTL./freah 12.6 Critical Pressure 

wirer 541.0 atm e 36.64 psis - 3.732 
11.2 	Waterfowl Toxicity: Data not available MN/rn. 
0.3 	Biological Oxygen Demand (BODE 12.7 Specific Gravity: 

0  bit,  S days; 2.5% (then.), 6 days 0.880 at 20T ft:dui:9 
0.4 	Food Chain Concentration Potentiat 12-6 Liquid Surface Tensiorc 

Dan not available 30.53 dynes/cm - 0.03053 N/m at 
15.5'C 

129 Liquid Water Interieciai Tension: 
36.06 dynes/cm = 0.03606 N/rn at 
20'C 

12.10 Vapor (Gel) Specific Gravity: 
Not pertinent 

12.11 Redo of Spec/tic Heats of Vapor (Gast 
1.068 

12.12 Latent Heat of Vaporlvation 

5. 	SHIPPING INFORMATION 149 Btu/10 - WS calrg - 
3.47 X 10' J/kg 

9.1 	Grades of Purity: Research: 99.99%; 12.19 Heat of Combustion -17,558 Btu/lb - 
Pus: 99.7%; Commercial: 95+% -9754.7 cal/g - --s043.41 X 10. J/kg 

9.2 Storage Temperature Ambient 1214 Heat of Decomposition Not pertinent 
92 	Inert Atmosphere No reaction 1216 Heat of Solution Not pertinent 
9.4 	Venting; Open (flame arrester) or 1216 Heat of Polymerisation Not pertinent 

presairewacJum 1226 Heat of Fusion 30.64 ill/9 
12.211 Limiting Values Data not aftliabie 
1227 Reid Vapor Pressure 0.28 gala 

NOTES 
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XLO 
	 o-XYLENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal 
Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

unit-inch per hour- 
square foot-F 

Temperature 
(degrees F) Cemipoise 

15 56.460 35 .389 35 1.043 15 1.328 
20 56.330 40 .391 40 1.035 20 1.263 
25 56.190 45 .394 45 1.027 25 1.202 
30 56.050 50 .396 50 1.018 30 1.145 
35 55.910 55 .398 55 1.010 35 1.092 
40 55.770 60 .400 60 1.002 40 1.042 
45 55.630 65 .402 65 .993 45 .995 
50 55.490 70 .404 70 .985 50 .952 
55 55.360 75 .406 75 .977 55 .911 
60 55.220 80 .408 80 .969 60 .873 
65 55.080 85 .411 85 .960 65 .836 
70 54.940 90 .413 90 .952 70 .802 
75 54.800 95 .415 95 .944 75 .770 
80 54.660 100 .417 100 .935 80 .740 
85 54.520 - 85 .712 

_ 	90 547380 
95 54.250 

100 54.110 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

I 60 .071 60 .00135 0 .261 
N 70 .101 70 .00188 25 .274 
S 80 .141 80 .00258 50 .287 
0 90 .194 90 .00349 75 .299 
L 100 .263 100 .00464 100 .311 
U 110 .352 110 .00611 125 .323 
B 120 .465 120 .00794 150 .335 
L 130 .609 130 .01021 175 .347 
E 140 .787 140 .01298 200 .358 

150 1.007 150 .01634 225 .370 
160 1.277 160 .02038 250 .381 
170 1.605 170 .02520 275 .392 
180 1.999 180 .03090 300 .403 
190 2.469 190 .03759 325 .414 
200 3.028 200 .04539 350 .424 
210 3.686 210 .05443 375 .435 
220 4.456 220 .06484 400 .445 
230 5.352 230 .07674 425 .455 
240 6.389 240 .09030 450 .465 
250 7.581 250 .10560 475 .475 
260 8.947 260 .12290 500 .485 

525 .494 
550 .504 
575 .513 
600 .522 



p-XYLENE 
	

XLP 

Common Syn.-Tn. 

1, 4.Cernethylbentene 
Xylol 

Watery hoed 	 Coldness 	 Sweet ow 

Floats on water. Flammable. miming vapor is produced. 
Freenng poet c 56-F. 

Stoc osorra-pe e possible. Keep people away. 
Cal- fire oder:mon 
Avoid coraz wre hoed end WV... 
bode Inc ramen clectoped material. 
Notty Ions haler and pollution control agencies. 

FLAMMABLE 
Flashback along vapor trail may occ.r. 
Vapor may explode If ignited in an enclosed area. 
W ear sett-contained breatring aopetratis 
Exampxsh wOk loam. dry cnernical. or cede, dioxide. 
Water may be ineffective on fn.  
Cool exposed containers with water. Fire 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
irritating to eyes, nose and throat. 

--11 Mated. will cause cicdriness, 0170.01 bearing. or 
loss of consciousness. 

Mew tc flesh eur. 
Y breathing has mooed. One-ii T .C. '"FOFFI.Y.I  
Y. breathing is &flan pros cri0erri. 

UOUID 
Immo to skin and eyes. 
If swallowed, will cause nausea, deretrig. toss of consciousness 
Remove contaminated coring ad 10J4.1. 
Flush effected areas with perrry or water. 
IF IN EVES, Mid eyelids open and fuer orY, petty or wafer. 
IF SWALLOWED and voter S CONSD-JS. neve victim drink water 

or milk. 
DC NOT INDUCE VOMMNG. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Foukng to shoreline. 
Stay be dangerous if li enters weer intiaft. 
No* local health and *vane &fords 
Notify operators of nearby water roam 

Water 

Pollution 

1. 	RESPONSE TO DISCHARGE 

(Sae Response Methods Handbook) 

Issue waning-high flammability 

Evacuate wed 

StaSS be removed 

Chance and physical treatment 

2 	LABEL 

	

2.1 	Category: Flammable hoed 

	

2.2 	CLINIC 3 

3. 	CHEMICAL DESIGNATIONS 

3.1 	CG Compatibility Class Aromatic 

Hydrocarbon 

32 	Formula p-C.H.t(Ctrls). 

3.3 	1160/UN Designetiort 32/1307 

3.4 	DOT ID Hoz1307 

3.5 	CAS Regiery No, 106-423 

4. 	OBSERVABLE CHARACTEMSTICS 

	

4.1 	Physical State (as Milppeep Load 

42 Colon Colorless 

	

4.3 	Odor. Uke benzene; characterised aromatic 

5.1 	Personal Protective Equipment 

plastic gloves and boots. 

6.2 	Symptoms Foiowing Exposers 

skin 11 taken into liege causes 

edema. If :cowed, causes 

Whey and liver damage can 

5.3 	Trartnent of Exposure INHALATION. 

oxygen If moire* oat a dodo. 

flush with water for at least 

6.4 	Threshoid Limit Vied 100 

LS 	Short Term Inhalation Limit's 

5.5 	Toxicity by Incanted Grade 

6.7 	Late Toxicity: Kidney and freer 

6.11 	Vapor (Gas) Irritent CharaMerlatice 

system If present In high conoarrtratione 

6.9 	Liquid or Sok! irrtfaM Charediededox 

remain, may cause smarting 

5.10 Odor Threshold 0.05 ppm 

5.11 	IDUI Value 10,000 pnan 

S. 	HEALTH HAZARDS 

Approved Ettikale or aereillPikl0  mast goggles or Mot ekget 

Vapors cause headache and dizziness. Liquid Irritates eyes and 

severe coughing. derma, and raPidy dervoloting examem/Y 

nausea. vomiting. =amps, headache, and coma. Can be teat 

oca.r. 

remove to fresh or sckninister artificial respireion and 

INGESTION: do NOT idol writing; Ca a data. EYES: 

15 min. SKIN: wipe orl, wash with soap and wale,. 

ppm 

300 ppm for 30 nin. 

3; L.D. = 50 to 500 rrg/kg 

damage. 

Vapors came a sight smarting of the eyes or respiratory 

The elect is temporary. 

Alitirron hszard. If spilled on dotting and Mood to 

and reddening of the Oh 

L 	FIRE HAZARDS 10. 	HAZARD ASSESSMENT CODE 

6.1 	Flash Point 61'E C.C. (So Hazard Asamormat Handbook) 

6.2 	FI•171.16111 Limits In Ain 1.1%4.6% A-T-U 
6.3 	Fee Eztagulahlng Aponte Foam. dry 

Osinacal, or carbon dioxide 

64 	Eke Exttngulahlng Agents Not to be 

IL 	HAZARD CLASSIFICATIONS Used Water may be ineffective. 

LIS 	Special Hazards of Combusbon 

Products Not pertinent 11.1 Code of Federal Reputetone 

6.6 	Beiriertor in Eke Vapor is heavier than of Flammable keyed 

and may revel considerable destahos n a 11.2 NAS Hazard Retina for Bid Water 

costa of ignition and flash tock- Transportation 

L7 	IgnIbon Temperature. 1370'F Category 	 Rating 

6.11 	Electrical Hazard Class I. Group D Fire 	- 	 

6.9 	Burning Rate 5.8 mm/min. Health 

6.10 Adobe* Flame Temperature Vapor 1 

Data not evadable UoLid or Sold Intent- 	1 

6.11 	StoictionotrIc Air to Fuel Raba 

Des not available Water Poiubon 

6.12 	Flame Temperature Data not evadable Humeri Todorty 	- 	 1 

Aquatic Toxicity 	___...... 	3 

AestroX Etleol_..._- 	2 

7. 	CHEMICAL REACTIVITY Reactivity 

Other Chemicals 	 1 ._......_ 	 
7.1 	Reecerity Vilth Water: No reaction 

7.2 	Reactivity with Common Material: No 

readon 
Self Reaction_-___. 0 

7.3 	Sudety During Transport Stable 
11.3 NFPA Hazard Clasetficaborc 

7.4 	Netareizing Agents for Acids and  
Category 	Ciaoification 

Caution Not pertinent 

7.5 	Potyrrortratiorc Not pertinent 
Flammability (Fed_.__ 	 3 

7.6 	Inhibitor of Polymertratlorc 
Reactivity (Yelleg_....- 	0 

Not pertinent 

7.7 	Polar Ratio (Reactant to 

ProductX Data not evadable 

72 	Ruoff...Sty Group: 32 

12 PHYSICAL AND CHEMICAL PROPERTIES 

121 Physical State at 15*C and 1 etre 

Liquid 

122 Molecular Weight 106.16 

12.3 Boiling Point at 1 ens 

280.5'F - 136.3'C = 471.5'K 

12.4 Freezing Point 

L 	WATER POLLUTION 
126 

55.9*F = 132•C . 266.51( 

Critical Temperature 

11.1 	Aquatic Toadelty: 649.4"F w 343.0•C - 616.2-K 

22 ppm/96 habluegalfTL./tresh water 12.6 CrtScal Presere 

6.2 	Wrtwtowl Toxicity: Data not evadable 509.4 atrn = 34.65 pet - 3.510 

6.3 Biological Oxygen Demand (BODX MN/me 

0 bad in 5 days 127 Speclik Gordy: 

6.4 	Food Chain Concentration Potented 0.661 at 20'C (kqUid) 

Data not available 12.1 Liquid Surface TOIDIOIS 

26.3 dwassios w 0.0263 N/rn el 20iC 

129 Liquid Water Interfacial Tenders 

37.9 dynes/an - 0.0276 N/m at 20'C 

1210 Vapor (Gm) Specific Grimily: 

Not pertinent 

12-11 Ratio of Specific Head of Vapor (Gawk 

1.071 

12.12 Latent Neat of Vsportzetiorc 

150 Btu/lb - 81 cal/g - 

3.4 X 10' J/kg 

9. 	SHIPPING INFORMATION 12.13 Hod of Combustion -17.559 Btu/lb - 

-9754.7 cal/g - -403.41 X 10' J/kg 
9.1 	Grades of Purity: Research: 6926%; 12.14 Heat of Decomposttlors Not pertinent 

Rae 99.6%; Tedmicat 99.0% 12-16 Heat of Solvtiors Not pertinent 
92 Storage Temperature. Ambient 12.16 Heat of Polymertratlort Not pertinent 
62 	inert Atzeosphere No rechirerneni 1226 Heat of Fusion 37.83 cal/g 
9.4 	Venting; Open (flame arrester) or 12.26 Limiting Value Dad not available 

prasaunevacium I227  Raid Vapor Pressure 0.34 psia 

NOTES 
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12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

-
Z

  0
  0

  -J  D
  M

  -J  W
 

60 .096 60 .00183 0 .246 
70 .135 70 .00252 25 .259 
80 .187 80 .00343 50 .272 
90 .255 90 .00459 75 .285 

100 .343 100 .00607 100 .297 
110 .456 110 .00792 125 .309 
120 .599 120 .01022 150 .321 
130 .777 130 .01303 175 .333 
140 .998 140 .01646 200 .345 
150 1.270 150 .02059 225 .357 
160 1.600 160 .02553 250 .368 
170 1.998 170 .03138 275 .380 
180 2.475 180 .03826 300 .391 
190 3.041 190 .04629 325 .402 
200 3.710 200 .05561 350 .413 
210 4.493 210 .06636 375 .424 
220 5.407 220 .07867 400 .435 
230 6.465 230 .09270 425 .445 
240 7.683 240 .10860 450 .456 
250 9.080 250 .12650 475 .466 
260 10.670 260 .14670 500 .476 

525 .486 
550 .496 
575 .505 
600 .515 

X LP 
	 p-XYLENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) unit-inch per hour- 

square for 

Temperature 
(degrees F) Centipoise 

60 53.970 60 .412 60 .935 60 .678 
65 53.830 70 .418 65 .928 65 .654 
70 53.690 80 .424 70 .921 70 .631 
75 53.550 90 .429 75 .914 75 .610 
80 53.410 100 .435 80 .907 80 .590 
85 53.270 110 ' .440 85 .900 85 .571 
90 53.140 120 .446 90 .892 90 .552 
95 53.000 130 .451 95 .885 95 .535 

100 52.860 140 .457 100 .878 100 .519 
105 52.720 150 .462 105 .503 
110 52.580 160 .468 110 .488 
115 52.440 170 .474 115 .474 
120 52.300 180 .479 120 .460 

190 .485 

..-.- 200 .490 
210.  .496 
220 .501 
230 .507 
240 .512 
250 .518 
260 .524 
270 .529 
280 .535 



APPENDIX D 

NATIONAL INSTITUTE OF OCCUPATIONAL SAFETY AND HEALTH (NIOSH) 
METHODOLOGY FOR CADMIUM AND CHROMIUM MONITORING 



Monitoring for Cadmium 

Personal monitoring will be undertaken to characterize the worker's exposure to 
cadmium. This will be done by monitoring representative employees for cadmium. 
Employee selection will be based on work task and duration of exposure. Sampling 
and analysis will be done in accordance with the NIOSH methodology and is 
summarized below. The Health and Safety Manager (HSM) and Health and Safety 
Supervisor (HSS) should be contacted prior to sampling. 

1. One worker per task will be selected. The worker selected will be the one 
thought to have the greatest exposure to cadmium for the longest duration 
(if two workers have equal exposures, personal monitoring can be rotated 
each day). The exposures to all other workers is assumed to be the same 
as the chosen individual or lower. The name, social security number, job 
classification, and company of all workers represented by the sample are 
to be recorded; additionally, the date(s), number, duration, and location 
of each of the samples taken, including a description of the sampling 
procedure used (to determine representative employee exposure, where 
applicable) are to be recorded. The type of respiratory protection worn, 
if any, and any environmental variables (e.g., rain, mist, or wind) that 
could affect the measurement of employee exposure are also to be recorded. 

2. Full shift (at least 7 hours) breathing zone samples will be conducted using 
personal sampling pumps, calibrated before and after each use and set at 
1 liter per minute. Minimum sample volume is 200 liters. Two- or three-
piece mixed cellulose-ester acetate membrane (MCE) filters with 0.8 
micrometer pore size and 37 millimeter (mm) diameter will be used to collect 
the sample. 

3. Samples will be collected and shipped together along with two open and two 
closed blanks. Open blanks are filter cassettes that are handled in the 
same manner as the samples, except that no air is drawn through them. 
Closed blanks are media blanks to ensure the cassettes are not contaminated. 
Two open blanks per sample are required ; therefore, if more than 10 samples 
are taken, additional blanks must be added. Samples should be analyzed 
using NIOSH method 7300 (inductively coupled plasma atomic emission 
spectroscopy). 

4. At least one sample per task per site location will be taken in the initial 
monitoring phase. If the results show cadmium levels below 0.025 milligram 
per cubic meter (mg/m3), no further testing will be required in that area 
for that task. If levels are found to be above 0.025 mg/m3, repeat testing 
may be needed if task duration is longer than 6 months. If conditions or 
tasks change that may result in new or additional exposures to cadmium, 
additional sampling events will occur. 

5. All affected workers (both ABB-ES and subcontractor personnel) will be 
notified in writing of the results of the analysis within 15 working days 
of their receipt. Affected workers include not only the worker wearing the 
pump and filter, but also the others working in the same general area. 

HASP_OU2.JAX 
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Monitoring for Total Chromium 

Personal monitoring will be undertaken to characterize worker exposure to 
chromium. This will be done by monitoring representative employees for chromium. 
Employee selection will be based on work task and duration of exposure. Sampling 
and analysis will be done in accordance with NIOSH methodology and is summarized 
below. Contact HSM and the HSS prior to sampling. 

1. One worker per task will be selected. The worker selected will be the one 
thought to have the greatest exposure to chromium for the longest duration 
(if two workers have equal exposures, personal monitoring can be rotated 
each day). The exposures to all other workers is assumed to be the same 
as the chosen individual, or lower. The name, social security number, job 
classification, and company of all workers represented by the sample are 
to be recorded. Additionally, the date(s), number, duration, and location 
of each of the samples taken, including a description of the sampling 
procedure used (to determine representative employee exposure, where 
applicable) are to be recorded. The type of respiratory protection worn, 
if any, and any environmental variables (e.g., rain, mist, wind) that could 
affect the measurement of employee exposure are also to be recorded. 

2. Full shift (at least 7 hours) breathing zone samples will be conducted using 
personal sampling pumps, calibrated before and after each use and set at 
1 liter per minute. Minimum sample volume is 10 liters. Three-piece mixed 
MCE filters with 0.8 micrometer pore size and 37 mm diameter will be used 
to collect the samples. 

3 	Samples will be collected and shipped together along with two open and two 
closed blanks. Open blanks are filter cassettes that are handled in the 
same manner as the samples, except that no air is drawn through them (remove 
the end caps, place in a clean area or bag, and recap with samples). Closed 
blanks are media blanks to ensure the cassettes are not contaminated prior 
to purchase. Two open blanks are needed per 10 samples; therefore, if more 
than 10 samples are taken, additional blanks will be needed. Samples should 
be analyzed using NIOSH method 7024 (atomic absorption, flame). 

4. At least one sample per task per site location will be taken in the initial 
monitoring phase. If the results show chromium levels below 0.25 mg/m3, 
no further testing will be required in that area for that task.* If levels 
are found to be above 0.25 mg/m3, repeat testing may be needed. If changes 
to conditions or tasks may result in new or additional exposures to 
chromium, additional samples will be taken. 

*NOTE: 
	

If there is a potential for hexavalent chromium to be present, 
personal sampling for hexavalent chromium must be conducted if 
results exceed 0.05 mg/m3. 

5. All affected workers (both ABB-ES and subcontractor personnel) will be 
notified in writing of the results of the analysis. Affected workers 
include not only those wearing the pump and filter, but also those working 
in the same general area. 

HASP_OU2.JAX 
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APPENDIX E 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) POSTER 



JOB SAFETY & HEALTH 
PROTECTION 

The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers 
by promoting safe and healthful working conditions throughout the Nation. Requirements of the Act 
include the following: 

PROPOSED PENALTY 
e • ct prove. es  or mans at 

EMPLOYERS 
emp oyers must urnis t mp oyees emp oyment an a p ace 

of employment free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employers must 
comply with occupational safety and health standards issued under 
the Act. 

EMPLOYEES 
mp oyees must comp y wit a occupationa sa ety an. ea t 

standards, rules, regulations and orders issued under the Act that 
apply to their own actions and conduct on the job. 

The Occupational Safety and Health Administration (OSHA) 
of the U.S. Department of Labor has-the primary responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safety and Health Officers conduct 
jobsite inspections to help ensure compliance with the Act. 

INSPECTION 

	

e • ct requires t at a re 	ntative o t e emp over an a 
representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult with a reasonable number 
of employees concerning safety and health conditions in the 
workplace. 

COMPLAINT 

	

mp oyees or t eir represent 	ave e ng t to lea comp aint 
with the nearest OSHA office requesting an inspection if they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA will withhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or 
discriminated against in any way for filing safety and health 
complaints or for otherwise exercising their rights under the Act. 

Employees who believe they have been discriminated against 
may file a complaint with their nearest OSHA office within 30 days 
of the alleged discriminatory action. 

CITATION 
upon inspection I 'I .e ieves an emp oyer as vio ate. t e ct, 

a citation alleging such violations will be issued to the employer. 
Each citation will specify a time period within which the alleged 
violation must be corrected. 

The OSHA citation must be prominently displayed at or near 
the place of alleged violation for three days, or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there.  

civi p na ties against emp oyers 
of up to $7,000 for each serious violation and for optional penalties 
of up to $7,000 for each nonserious violation. Penalties of up to 
$7,000 per day may be proposed for failure to correct violations 
within the proposed time period and for each day the violation 
continues beyond the prescribed abatement date. Also, any 
employer who willfully or repeatedly violates the Act may be 
assessed penalties of up to $70,000 for each such violation. A 
violation of posting requirements can bring a penalty of up to 
$7,000. 

There are also provisions for criminal penalties. Any willful 
violation resulting in the death of any employee, upon conviction, 
is punishable by a fine of up to $250,000 (or $500,000 if the 
employer is a corporation), or by imprisonment for up to six 
months, or both. A second conviction of an employer doubles the 
possible term of imprisonment. Falsifying records, reports, or 
applications is punishable by a fine of $10,000 or up to six months 
in jail or both. 

VOLUNTARY ACTIVITY 
e provi. mg pena ties 	ations, t e • ct a so encourages 

efforts by labor and management, before an OSHA inspection, to 
reduce workplace hazards voluntarily and to develop and improve 
safety and health programs in all workplaces and industries. 
OSHA's Voluntary Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control employee exposure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. 
Also, your local OSHA office can provide considerable help and 
advice on solving safety and health problems or can refer you to 
other sources for health such as training. 

VOLUNTARY ACTIVITY 
ree assistance in i. enti ng an. correcting azar s an in 

improving safety and health management is available to employers, 
without citation or penalty, through OSHA-supported programs in 
each State. These programs are usually administered by the State 
labor or Health department or a State university. 

POSTING INSTRUCTIONS 
Employees in States operating OSHA approved State Plans should 
obtain and post the State's equivalent poster. 

Under provisions of Title 29, Code of Federal Regulations, Part 
1903.2(a)(1) employers must post this notice (or facsimile) in a 
conspicuous place where notices to employees are customarily 
posted. 

More Information Atlanta, Georgia (404) 347-3573 Washington, D.C. 
Additional 	information 	and Boston, Massachusetts (617) 565-7164 1991 (Reprinted) 
copies 	of 	the 	Act, 	specific Chicago, Illinois (312) 353-2220 OSHA 2203 
OSHA safety and health stan- Dallas, Texas (214) 767-4731 
dards, 	and 	other 	applicable Denver, Colorado (303) 844-3061 
regulations 	may 	be 	obtained Kansas City, Missouri (816) 426-5861 
from your employer or from the New York, New York (212) 337-2378 Lynn Martin, Secretary of Labor 
nearest OSHA Regional Office Philadelphia, Pennsylvania (215) 596-1201 U.S. Department of Labor 
in the following locations: San Francisco, California (415) 744-6670 Occupational Safety and Health Administration 

Seattle, Washington (206) 442-5930 

To report suspected fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health 
emergencies, such as toxic waste in the workplace, call OSHA's 24-hour hotline: 1-800-321-OSHA. 


